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PUBLISHEES’ NOTE. 


The present issue of the ‘ Dictiokaet of Teems ’ is a reprint 
of the -vyork, in all essential respects, as it was last revised 
and extended by the Compilers and has since continued in 
unbroken demand and appreciation by the public ; but in 
view of the subsequent appearance of other works more or 
less covering the ground dealt with under a few of the titl 
certain portions of the matter dealing with those subjects 
have now bcon omitted or abbroviatod* 







DIGTIONAEY OF TERMS 

USED IN 

ABOHITECTTJRE, BFILDINe, MGfflEEEINQ. 
MmiM, METALIUEGT, AEOHiEOLOGY, 


ABACUS. 


Aam or Amn, a measure for wine and 
oil used in Holland. The quantity 
varies from thirty-six to forty-one 
gallons. 

Aaxon’s-Bod, an ornamental arcM- 
tecturalfigure representing a with 

a serpent entwined about it ; impro- 
perly called the cadnceus of Mercuiy. 

Aba, a woollen stuff, manufactured m 
Turkey. 

Abaca, the Indian name of the hemp 
of the Philippine Islands. 

Abacia, in antiquity, a kind of roll, 
resembling a bag. 

Abaciscus, the diminutive of Abacus, 
small tesserae or square stones, for 
tessellated pavement. 

Aback, a sea phrase, denoting that 
the sails are laid flat against the 
mast by the wind. 

Abaeot, the cap of state, a double 
crown formerly worn by the sove- 
reigns of England. 

Abaeulus, a small table or desk; also 
a small tile of glass, marble, or of 
coloured clays, used in pavements. 

Abacus, an instrument used by; the 
ancients for numerical calculations. 

A small tile or covering member 

of a capital, varying in the several 
orders; in Grecian Doric square, 
without chamfer or moulding; in 
Eoman Doric it has an ogee or fillet 
round the upper edges ; in the Tuscan, 
a plain fillet and a cavetto under it f 
in Grecian Ionic it is thinner, with 


ovolo only; in Roman Ionic, an 
ogee and ovolo, and fillet above ; in 
the Saxon and Norman style:^ and 
in early English, it varies in form 
and substance. A rectangular slab 
of any material, plain or coloured, 

used for coating^ rooms. ^A table 

strewed over with dust or sand, on 
which the ancients used to tow 
their schemes and figures. Also a 
multiplication-table, in form of a 
right-angled triangle, or (in old 
records) a counting-table, used for 
calculations and schemes. 

Abacus major, a large trough to 
wash in. 

Abad^, towards the stern of a ship. 

Abaiser, burnt ivory, or ivoiy-black. 

Abamums, a buttress or second wall, 
added to strengthen another. 

Abas, a Persian weight, one-eighth of 
a carat. 

Abated, sunk or lowered. ‘The 
Marbler' ‘agrees that all the 
champes about the letters are to be 
abated, and hatched curiously, to set 
out the letters.* 

Abatement, a carpenter’s term used 
by old authors, signifying the waste 
of a piece of stuff by forming-it to a 

desi^d purpose, The name^vea 

to a discount for prompt payment. 

Abatis, a military term for a fence 
placed to impede the advance of an 
enemy. It usually consists of sharp- 
ened poles, laid with pointe out- 
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wards, to impede assailants attempt- dispersion of the rays of light when 

ing to scale a fortress. refracted by a lens. The refrangi- 

Al)at-joiir, a sky-light, or aperture bility of the rays being unequal, 

for the admission of light when they traverse a lenticular 

Abattoir, a building appropriated to glass, they have as many sets of foci 

the slaughtering of cattle. as there are colours. 

Abat-vent, the sloping roof of a 3. JtSermimwo/itj^i^eri^/yjthedis- 
tower; a penthouse. persion occasioned by reflecting or 

Abat-voix, the sounding-board over refracting a beam of light from a 
a pulpit or rostrum. spherical mirror or lens. 

Abbess, the kdy superior of an Abezjao, theresin ofthePin«spifei.'or 
abbey for women. She must be silver flr, called also Strasbourg tur- 
not less than forty years old, and pentine, 

have professed eight years. Abies, the name of all those fir-trees 

Abbey, a building annexed to or ad- which have their leaves growing 

Jacent to a convent or monasfepr, singly upon the stem and the scales 

and the whole combining a series of the cones round, 
of buildings for the accommodation Abies Balsamea, the balm of Gilead 
of a fraternity under ecclesiastical fir, producing the Canadian Balsam. 
government. Abies Canadensis, the hemlock 

Abbey Crate-honse, a lodge for spruce fir, producing the essence of 
warders or porters at the entrance spruce. 

of an abbey edifice. Abies Picea, the silver fir, producing 

A bbot, the* superior of a monastery the Burgan% pitch and Strasbourg 
of monks erected into an abbey or turpentine, both used in the arts, 
priory. Abietine, a resin found in turpentine. 

A-bbot*s Iiodgings, in the early Ablactation, in gardening, the me- 
times of English ecclesiastical ar- thod of grafting, 
chitecture, a complete house, with Abla^neation, the opening of the 
hall, chapel, and every convenience ground around the roots of trees, for 
for the residence of a spiritual baron. the admission of the air. 

Abb-wool, a clothiei^s name to the Ablette, the French name for the fish, 
yarn of a weaver’s warp. — the bleak,— with the silvery scales 

Abbreviate, to contract a word in of which artificial pearls are manu- 
writing or printing. factured. 

Abbreviations, in 'writing generally Aboard, a nautical term, the inside 
the substitution of letters for words, of a ship, or to be on board, 
as A.D. (Anno Domini), the year of About-sMp, the situation of a ship 
our Lord, b.a. Bachelor of Arts ; in after she has tacked, 
music, a stroke placed over or ui^er About-sledge, the largest hammer 
a note to signify its division; in employed by smiths; it is slung 
arithmetic, the process by which a round near the extremity of the 
fraction is reduced to its lowest term. handle, and generally used by undei 

Abele-tree, a species of white workmen, called hammermen. , 

poplar. Abozzo, an Italian term for a first 

Aber or Abber, the fall or emptying sketch or dead colouring, called by 
a lesser water into a greater, as of the French /rofic, 

a brook into a river : hence several Abrasion, the effect produced by at- 
towns situated on or near the mouth trition or rubbing, 
of rivers derive the first parts of Abraum, a red ochre, used in Eng- 
their names, as Aberystwyth, Aber- land to give a red colour to new 

f ele. _ ^ mahogany, 

erration, a term used to designate Abreast, as when two ships have 
three optical phenomena* their sides parallel. 

1. Aberration a furious Abreuvoir, in masonry, the inter- 

appearance of displacement amongst stice or joint between tTvo stones to 
the stars arising from the earth’s he filled up with mortar or cement, 
motion and the definite velocity of Abscissa, a geometrical term for a 
a ray of light. % segment cut off from the straight 

2. Aberraimu of Mefranpbilit^^ the line by an ordinate to a curve. 

i ■ 
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\ Absintli (wormwood), a liqueur made trmes, wMch. sustaia tbe tlimst of a 

I with ifc is so called and largely used frame, or rib; towers or chimne^Sf 

I in France, which sustain the lateral pressure 

; Absis, Apsis, or Apse, the end of of the wind ; dmm for sustaining the 

the choir of a church, whether its lateral pressure of water ; retaining 
form be a semicircle, a polygon, or a walls for sustaimng the lateral pres- 

rectangle. The ring or compass of sure of earth, and. arch'^abutments* 

a wheel. _/« carpmtrg and joinery^ the 

Absorbents, in chemistry, those sub- junctions or meetings of two pieces 
stances capable of holding by ah- of timber, of which the fibres of 
sorption or otherwise a large pro- the one run perpendicular to the 
' portion of winter : such as dry joint, and those of the other parallel 

magnesia, lime, and clay. to it. 

Absorbent Grounds, a surface pre- Abuttals are the buttings and hound- 
pared in distemper to imbibe the ings of land in every direction, 
excess of oil mixed -with the pig- showing by what other lands, rivers, 
ment. etc. such lands are hounded. The 

} Absorbing-well, a shaft or boring abuttals of corporation and church 

^ sunk into a permeable stratum for lands, and of parishes, are usually 

removing either the excess of drain- restored annually, 
age-waters, or the foul waters pro- Abutting Power, the powers of re- 
duced by manufacturing purposes. sistance to the horizontal thrust 
Absorption is the successive and in- If a buttress, or a retaining wall, 
timate penetration of gas, or a liquid, abuts^ or presses horizontally against 

into any substance; but familiarly, a horizontal layer of earth, the limit 

the taking up of moisture, by capil- of the resistance which that layer is 

iary attraction; applied also to a capable of opposing^ is determined 

body receiving heat. (See Occlusion.) by the great^t horizontal pressure 

' ^ bstergent, having a cleansing pro- consistent with the stability of the 

perty, as is evidenced in Fuller’s earth. 

* Earth. Abyssinian Gold, a gilded brass, 

Abstract XTo), a term used by arti- called also Talmi Gold^ which see. 
ficers and surveyors in arranging Acacia, a genus of spiny trees. The 
and apportioning their work, to ex- Acacia Arabiea yields gum-arabic^ 
plain and price it. the Acacia Catechu the terra japo- 

1 Abstract Mathematics, otherwise nica ; others yield different gums, as 

I denominated pure mathematics, that the A, Senegal, gum Senegal, and 

I branch of the science which treats the like. 

[ of simple properties, magnitude, Acacio, Acajou, a heavy, durable 

figure, or quantity, absolutely and wood, of the red mahogany character, 

generally considered. but darker and plainer. 

Abstraction of heat is that process Academia, in antiquity, a building 
by which heat is drawn from any in one of the suburbs of Athens, 

■ *“ body to whatever surrounds it. where Plato and other philosophers 

I Absurd, a term used in demonstrat- assembled. They were called Aca-- 

« ing converse propositions. demies. 

^ Abundant Humber, a number whose Academician, a member of a society 

I aliquot parts, added together, make or academy instituted for the culti- 

I a sum which is greater than the vation of the arts or sciences. 

I number its^. Academy, a society of men asso- 

i Abutment, that which receives the dated for the advancement of know- 

■ end of, and gives support to, any- ledge. 

, thing having a tendency to spread Academy-figure is a drawing or 

out, or to thrust out. The piers, or design, done after a model, with 

‘ mounds, against which an arch rests craj^n or pencil. 

I are abutments. The piers at the Acajou, the French name for ma- 

extremities of a bridge are always hogany. (See Acacio.) 
termed abutments, of whatever form Acanthus, the plant Branca ursina, 
the arch may he. (See Buttress md in English beards clam, the leaves 
Impost,) Abutments may be hut- of which are imitated in decorating 
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the capitals of Corinthian and Com- 
posite columns. 

Accelerated Motion, a force acting 
incessantly upon a body ; called 
also a constant or uniformly accele- 
rating force when the velocity in- 
creases equally in eqnal times : the 
force of gravity near the Earth’s 
surface is of this kind ; it generates 
a velocity of 32^ feet in each second 
of time ; that is, a body, after falling 
one second, acquires a velocity of 
32^ feet ; after falling two seconds, 
it will acquire a force of 2 x 32J 
feet ; after three seconds, a velocity 
of 3 X 32J feet, and so on. 

Accelerating Porce, in physics^ the 
force which accderates the motion 
or velocity of bodies ; it is equal to, 
or expressed by, the quotient arising 
from the motion or absolute force, 
divided by the mass or the weight 
of the body moved. 

Acceleration, a forward impulse 
given to any body. 

Accelerative or Bet ardative Porce 
Is commonly understood to be that 
which affects the velocity only, or 
that by which the velocity is ac- 
celerate or retarded ; it is equal or 
proportional to the motive force 
diretly, and to the mass or body 
moved inversely. 

Accesses, approaches or passages of 
communication between tbevarions 
apartments of a building, as corridors. 

Accessible, in surveyingj a place 
which admits of having a distance 
or length of ground measured from 
it ; or such a height or depth as can 
be measured by the application of a 
proper instrument. 

Accessories, or Accompaniments, 
in painting, secondaiy objects to the 
pnncipai one in a picture, intro- 
duced as explanatory and illustra- 
tive of the scene : sometimes they 
are considered as solely contributing 
to the general effect and harmony of 
the piece. 

Accidental Colour, or Comple- 
mentary Colour, the impression 
produced by looking at a bright 
colour for some time and then turn- 
ing the &y& to another surface.^hus, 
a red wafer produces a green image, 
or a yellow one a violet image. 

Accidental Point, in perspective, 
the point ia which a right line 
drawn from the ey^ parallel to 


another right line, cuts the picture 
or perspective plane. 

Acclivity, the slope or steepness of a 
line or plane inclined to the horizon, 
taken upwards; in contradistinc- 
tion to declivity, which is taken 
downwards. 

Accolade, the blow given on the 
shoulder on dubbing a knight. 

Accordion, a free reed portable musi- 
cal instrument. 

Aceouplement, in carpentry, a tie or 
brace, or the entire work when 
framed. 

Accretion, m physics, the increase of 
any bod}^ as crystals or nodules by the 
accumulation of particles of matter. 

Increase by the external addition 

ofnew matter, not with which 
Webster confounds it. 

Accubitus, a room annexed to large 
churches in which the clergy oc- 
casionally reposed. 

Accumulator, a spring of India-rub- 
ber which accumulates force which 
can be applied. Also, in hydrostatics, 
a reservoir in which water is pre- 
served for the purpose of working 
hydraulic machineiy. 

Acer, the maple-tree. 

Aceric acid, in chemistry, an acid 
formed from the juice of the maple- 
tree. 

Acerra, an incense-box used by the 
liomans at feasts and ftinerals ; a 
portable altar on which incense was 
burnt to the dead, 

Acerra thuraria, a vessel used to 
keep incense in. 

' Aces (a sea term), hooks for the 

I chains. 

I Acestides, the chimneys of furnaces 
where brass was made ; they were 
contrived to be narrow at top, on 
purpose to receive and collect the 
fumes of the melting metal, in order 
that the oxide of zinc produced in the 
process might be condensed and col- 
lected. 

Acestis, a factitious chrysocolla made 
of verdigris, urea, and nitrate of 
potash. 

Acetal, an inflammable liquid ob- 
tained by the slow combustion of 
alcohol on spongj'' platinum. 

Acetate, a combination of acetic acid 
with a metal, alkali, or earth. 

Acetate of Cobalt (green ink) is 
prepared from the impure oxide of 
cobalt boiled in acetic acid. 
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Acetate of Iiead,“Siij?ar of lead,— a 
compound of acetic acid and lead. 

Acetate of Magnesia, consisting of 
acetic acid and magnesia. 

Acetate of Potasli, a compound of 
acetic acid and potash. 

Actic Acid, the pure acid of vinegar. 

Acetic Etier, an ether formed by 
the action of alcohol and acetic acid. 
It is used for flavouring wines. 

Acetification, the process by which 
wine or beer is converted into vine- 
gar. 

AcMevement, the ensigns armorial 
■ of a family. 

Aciiromatic, a term derived from the 
Greek, expressing absence of colour ; 
in optics, the correction made in 
constructing a lens, by which the 
coloured fringes seen around objects 
viewed through a single lens are 
removed. This is effected by using 
two kinds of glass, the dispersive 
powers of which are different. Ach- 
romatic, without colour, is some- 
times applied, improperly, to colour- 
less decoration. 

Acids, in chemistry, a compound 
body capable of neutralising an 
alkali. Acids were formerly con- 
sidered as bodies sour to the taste, 
and converting vegetable blues to a 
red colour; the well-known com- 
pounds named salts. Modern che- 
mistry rejects this and adopts the 
definition ^ven. They form with 
metallic oxides earths and alkalies. 

Acidifler, a body whose presence is 
necessary for the production of an 
acid, 

Acidimeter, an instrument for mea- 
suring the strength of real acid con- 
tained in a liquid. 

Acidimetry, the chemical analysis 
by which the strength of an acid 
can be determined. 

Acinose, a term applied to iron ore 
found in masses, and of several 
colours. 

Acipenser, a genus of fishes, to which 
the sturgeon belongs. 

Acisculis, a small pick used by ma- 
sons, having one end like that of a 
hammer and the other pointed. 

Aclinio Iiine, the magnetic equator, 
the line along which the magnetic 
needle maintains perfect horhson- 
tality. 

A-cock-bill, in navigation, the situ- 
ation of the yards when they are 


topped up at an angle with the 
deck;— the situation of an anchor 
when it hangs to the cat-head by 
the ring only. 

Acolyte, in the ancient church, an 
inferior order of the clergy ; a person 
who trimmed the lamps, prepared 
for the sacrament, &:c. 

Acorn, the seed of oak: imitations 
of it are much used in architecture, 
and it is sometimes introduced in- 
stead of the egg in the Eoman ovoio. 

Aconineter, an instrument invented 
by Itard for estimating the extent 
of the sense of hearing. 

Acoustics, the science of sounds, 
consisting of diaeoustics, or direct 
sounds, and catacoustics,or reflected 
sounds. 

Acre, a measure of land, containing, 
by the ordinance for measuringland 
in the time of Edward I., 160 
perches or square poles of land ; 
and as the statute length of a 
pole is 5^ yards, or 16^ feet, the 
acre contains 4,840 square yards, or 
48,560 square feet. The chain with 
which land is now commonly mea- 
sured, invented by Gunter, is 4 
poles, or 22 yards, in length; and 
the acre is therefore just 10 square 
chains ; and as a mile contains 1,760 
yards, or 80 chains, in length, the 
square mile is equal to 640 acres. 
The acre, in surveying, is divided 
into 4 roods, and the rood into 4 
perches, 

Acrolithes, in sculpture, statue^ the 
extremities of which are formed of 
stone, the parts covered with drapery 
being of wood. 

Acropolis, the upper town or citadel 
of a Greek city, usually erected upon 
some natural elevation, 

Acrostolion, in ancient naval archi- 
tecture, an ornament of the prow of a 
ship. 

Acroterium, a statue or ornament 
of any kind placed on the apex of 
a pediment: the gate of the Agora 
at Athens is the only instance in 
which it appears in Grecian build- 
ings,. The statue of the Sainton the 
apex of the pediment of St. Paurs 
is an ?%croterium. The term is also 
used to denote the pinnacles on the 
parapets of buildings. 

Actinism, term fimt used by Hr. 
Kobert Hunt to distinguish the che- 
mical power of the sunbeam. 
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Actino Chemistry, a term used by 
Sir John Herscbel to signify the che- 
mistry of the rays of a sunbeam. 

Actinograph, an instrument used to 
measure the amount of chemical ac- 
tion in the solar rays. 

Actinometer : Sir John Hcrschel, 
at the third meeting of the British 
Association, submitted an instru- 
ment for measuring at any instant 
the direct heating power of the 
solar ray: it affords a dynamical 
measure of the solar radiation, by 
receiving a quantity of heat ^ per 
second, or any short space of time, 
OH a surface exposed to the sun. 
In making observations with this 
instrument, it should be freely ex- ; 
posed in the shade for one minute, 
and the variation read; afterwards 
expose it for the same time to the 
sedar action, and again note it j and 
lastfy, repeat the experiment in the 
shade : the mean of the two varia- 
tions in the shade being subducted 
from the variation in the sun, the 
excess gives the dilatation per mi- 
nute due to the sun’s rays, the quan- 
tity subducted being the effect of the 
other causes at the time. 

Action, in pninting or the 

posture, or atlitud’e, expressive of the- 
passion the painter or carver would 
convey to the mind of a spectator. 

Action and Eeaction. Every force 
is an action exerted between two 
bodies tending to produce rest or 
motion ; and according to the rela- 
tive mass of the bodies to each other 
80 is the influence produced one upon 
the other; action and reaction are 
e(|ual, but in contrary directions. 

Actual Energy. The actual energj’- of 
a moving body is the work which it 
is capable of performing against a 
retarding resistance before being 
brought to r^t. 

Actus, a Eoman measure of length 
equal to 120 Roman feet. 

Acute Angle, in geometry, less than 
a right angle, and measured by less 
than 90® or a quadrant of a circle. . 

Acute-angled Gone, that in which 
the opposite sides make an acute 
angle at the vertex, or whose^xis, in 
aright cone, makes less than half a 
right angle with the side. 

Acute-angled Section of a Cone, 
an ellipsis made by a plane cutting 
both sides of an acute-angled cone. 


Acute-angled Mangle, that in 
which the three angles are all acute. 

Adamantine Spar, a crystallised 
alumina ; a very hard stone, used for 
cutting and polishing other hard 
stones, applied to a variety of the 
sapphire. 

Addendum, the extent to which the 
crest of the tooth of a wheel projects 
beyond the pitch-surface. 

Addendum Circle, the line touching 
the crests of all the teeth of a wheel, 
and parallel to the pitch-line. 

Adeling, a title of honour given to 
the children of princes among the 
Anglo-Saxons. 

Adhesion, the force with which dif- 
ferent bodies remain attached to each 
other when brought into contact. 

Adit, usually applied to the hori- 
zontal shaft of a mine, driven for the 
purposes of easy approach to the 
mineral lode or for draining the mine, 

commonly called the Adit-level 

The passage or approach to a house. 

Adjacent Angle, in geometry, an 
angle immediately contiguous to an- 
other, so that one side is common to 
both. 

Adjustments, all contrivances for 
varying at will the comparative 
motions in a machine, Bankine 
classes them as follows ; 

Traversing, Gear, and Feed- 
motions; Engaging, Disengaging, 
and Reserving Gear; Gear for va- 
rying speed or stroke. 

Adjutage {Ajutage), or jet-d^eau, a, 
tube flitted to the aperture of a vessel 
through which the water is to bo 
played. 

Admeasurement (Tonnage), the 
measuring or finding the dimensions 
and quantity of a thing by the ap- 
plication of a standard or rule. 

Admeasurement, a process in the 
art of mensuration for measuring and 
determining dimensions of work. 

Adobes, bricks made of clay, straw, 
and dung, and dried in the sun, used 
in Castile and Leon in cottages. 

Adonia, a festival celebrated in honour 
of Aphrodite and Adonis in most of 
the Grecian cities. 

Adrift, the condition of a vessel broken 
from her moorings. 

Adularia, a name for the moon-stone, 
a semi-transparent gem. 

Ad- valorem, an assessment by the 
customs for dutyaccording to theyaiue# 
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Adventure} in mining phrase^ a spec- 
ulation in mines. 

Adventurer, a slaareholder in work- 
ing a mine; in commerce a specula- 
■ tor.. . , , 

Adytiim, the most sacred place in the 
heathen temples ; the Holy of Ho- 
lies ; in Christian architecture, the 
chancel or altar-end of a church. 
Adze, an edged tool used to chip sur- 
faces in a horizontal direction ; the 
axe being employed to chop mate- 
rials in vertical positions, 
.fficclesiolo, in Domesday Book, a 
chapel subordinate to the mother 
church, 

iEldes, an inferior kind of temple ; in 
Christian architecture, a chapel; 
also sometimes applied to a house. 
iEdicula, a small chapel, house, or 
building of any kind; not unfre- 
quently applied to the niches of 
tabernacles in a wall which held 
statues of the lares or penates. 
iSgma Marbles : C. E. Cockerell, 
Esq., visited Athens with Mr. 
Foster in 1811. In examining the 
temples of Athens with their la- 
mented friend and companion, the 
Baron Haller, some details, of sin- 
gular interest and novelty, induced 
them to form the project of excava- 
ting the Temple of Jupiter at .®gina, 
for the puipose of ascertaining how 
far these might be found common to 
other remains of Grecian architec- 
ture, as well as for the general object 
of advancing their studies. 

The iEginetan statues furnish the 
only illustrations of the heroic cos- 
tume and armour, as described by 
Homer, Alsehylus, and the earliest 
Grecian writers ; and the great 
nicety of execution in the smallest 
details corresponds perfectly with 
the exactness which the poets have 
observed in their description; a 
minute and scrupulous attention is 
paid to each tie and fastening ; and 
as if the whole had been offered to 
the severest scrutiny, the parts never 
seen were equally furnished widi 
exact resemblance of each particular 
detail in the most ancient coins of 
Corinth, Sybaris, Posidonia, and the 
earliest Greek cities of Italy, as well 
as of Ionia, which were much earlier 
proficients in arts than those of 
Greece Proper ; and in the vases of 
the most archaic style (commonly in 


black on a red ground) we trace the 
character which is developed and 
explained in these statues. 

In the magnificent statue of 
Minerva, who, by her action, seems 
from Olympus to have just alighted 
to animate the combat by her pre- 
sence, we have the most antique 
costume hitherto known to us. The 
form of the JSgis is singular, nor 
have we seen it before in sculpture, 
surrounded with the tassels, the 
noise of which was said to have dis- 
mayed her opponents : we know sutfii 
a sort of appendage to have been in 
much earlier use than the more usual 
one of the serpents. These were 
undoubtedly of brass, or some metal 
which has disappeared; they were 
fastened by rivets of lead, most of 
which still remained. The holes by 
which the Gorgon’s head was at- 
tached to her breast were evident, 
and the whole of the jEgis was 
painted in scales in encaustic ; they 
could not however be discovered. 

The lion’s head attached to the 
extreme tile of this temple was 
found perfect, and in the blocking, 
which carries the Chimsera, was a 
sinking, corresponding with the 
thickness of the plinth, to which the 
legs were attached. 

The whole of the ornaments in- 
dicated on the several members of 
the comice were painted on the 
marble in encaustic ; as are the ex- 
treme tiles, forming the upper mould- 
ing of the pediment; and on the 
stone of which the whole temple was 
constructed, is a thin coat or varnish 
of very fine and hard plaster. 

.^gricaaies, a name given to rams* 
heads when sculptured on friesies, 
altars, etc. 

^gyptilla, a species of Egyptian 
ornament. 

^masia, a fence, or fence-walL 

.^Eolipile, an instrument consisting 
of a hollow metallic ball with a 
slender neck or pipe proceeding from 
it, which, being filled with water 
and placed upon the fire produces, by 
the conversion of the water into 
steai?% a violent blast. This instru- 
ment was used by the ancicsnts to 
explain theproducrion of wind, hence 
the name. The aeolipile filled with 
alcohol, and placed over asmallspirit- 
lamiv€initsacopiov8stream<£aleohol 
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vaponr, wHch. being inflanotcd. I5)rms 
a powerful blow-pipe, 

^olns (in mytbology, the god of 
winds), tbe name of a ventilator, or 
a macMne used to extract fonl -air 
out of rooms or vaults, 

ffirarinm, a treasury among the 
Eomans; tbe place where public 
money was deposited, ■ ■ 

,ffiiolian Harp, an instrument made 
with wires stretched above a sound- 
ing board. The wind undulating 
through them establishes agreeable 
musical vibrations. 

A§rial Perspective, the relative ap- 
parent recession of objects from the 
foreground, owing to the quantity of 
air interposed between them and the 
spectator. 

iBro, according to Vitruvius, a basket 
to carry earth in, used by the Ko- 
mans. 

Aero-dynamics, the science relating 
to the active powers or forces of 
gaseous iiiiids. 

Aerolite, a meteorite. 

Aerology, the doctrine or science of 
the air. 

Aerometer, an instrument contrived 
to ascertain the mean bulk of gases. 

Adrometry, the science of measuring 
the air, its powers and properties. 

Aeronautics, the art of sailing or 
doating in the air. The guiding of 
a balloon in its ascent or descent is 
the practical application of the art. 
erostatics, the doctrine of the 
weight, pr^ure, and balance of the 
air and atmosphere. 

.ZElrugo, rust, more especially that of 
copper,— verdigris* 

.-2Eisth.eties, the power of perception 
by means of the senses! the word 
implies the perception and the study 
of those qualities which constitute 
the beautiful and artistic, and form 
the finer essence of all productions of 
fine art j it carries with it, therefor^ 
a more exact and philosophic mean- 
ing than the word ‘taste:* in its 
adjective form, in which it more fre- 
quently occurs, it is particularly 
useful, "as no adequate epithet can be 
substituted for it. Thus we speak of 
the ‘esthetic sense,* of ‘sftthetic 
feeling,* or ‘ study,* or ‘ principles,* 
etc but we cannot correctly say 
the-‘ tasteful sense,* or ‘ tasteful 
s^udy.* 

j®atTaariui% a dcs riptlonoftha an- ^ 
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cient baths, to the due from hypo- 
caustum or stove to chambers. 

.Ssymnium, a building in Megora ; 
so called from jsEsymnius, its founder, 
who erected that edifice, which con- 
sisted of a council-hall round the 
tomb of his countrymen who died in 
battle against the Persians. 

.SItMops, an old name for several 
mineral preparations of a ^ black 
colour, and the sulphide of antimony, 
etc.; / . . 

.Sthousa, the portico on the sunny 
side of the court of a Greek dwell- 
ing. 

Aetoxna, a pediment, or the tympanum 
of a pediment. 

Afifection, in painting^ the represen- 
tation of any passions with which 
the characters represented appear to 
be animated. 

Affinity, in ckemisirg^ the power by 
which the ultimate particles of 
matter are made to unite, and kept 
united. Light has considerable in- 
fluence in controlling cbemical 
affinity. Hydrogen and chlorine 
gases mixed and exposed to tiie 
sun*s rays combine with explosion, 
and form hydrochloric acid. Chlorine 
and carbonic oxide gases exert no 
action on each other until they are 
exposed to the light, when they com- 
bine and form phosgene gas. The 
Daguenreotype and other processes of 
Photography are illustrations of the 
actions of light npon chemical affi- 
nity. 

Affiux, a flow of electric matter to a 
globe and conductor, in opposition to 
efflux, from them. 

African Oalr or Teak, a hpd valu- 
able wood used for shipbuilding ; it 
is obtained from the Oldfieldia Afri- 
cana* 

African Black “Wood. (See Bhxeh 
Botany Bay Wood.} 

After, in ship-building, implies a con- 
nection, as belonging to the after- 
body, after-timber, etc. 

Agalma, a sculptural ornament or 
image. 

Agaric, a genus of fungi. TheAgaricus 
is often used for food. These fungi 
contain large quantities of nitrogen. 

Agaric Mineral, a soft variety of 
carbonate of lime found in the clefts 
^of rocks and in caverns. 

Agar-agar, the Malay name for ma- 

‘ line Algte. Used "in the East to 
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denote any kind of edible seaweed ; 
called also Bengal Isinglass* 

Agat© or Cornelian, a variegated 
variety of qaartz, the colours of which 
are arranged in bands, spots, or 
clouds. There are numerous varie- 
ties ; the principal being chalcedony, 
the onyx, the mocha stone, the mok 
agate, the heliotrope or blood stone, 
the cornelian, and others. The name 
is derived from Achates, whence, ac- 
cording to Theophrastus, agates were 
first brought. 

Agalloch, a resinous wood with a 
very aromatic smell, used for making 


Agenda, memoranda of things to be 
done. The service of the church, its 
ritual. 

Ager, a Eoman acre of land. 

Agger, a heap or mound of any kind, 
formed of stone, wood, or earth. 

Agglutination, the cohesion of 
bodies. 

Aggregation, in chemistry^ the col- 
lection of bodies, solid, fiuid, or 
gaseous. 

Agiasterium, the sanctuary, which 
is the basilica of the Latin Church. 

Aglet-Tbaby, a small image, placed 
on the top of a processional cross. 

Agnus Dei, the Lamb of God. A 
cake of wax stamped with the figure 
of a lamb. 

Agora, a place of public assembly, in 
a Greek city, for the transaction of 
all public business ; a market-place. 

Agrafe, a French term used by buil- 
ders for small cramps employed in 
fixing chimney-pieces, etc. 

Aguilla, an obelisk, or the spire of a 
church-tower 

A-hull, the condition of a vessel when 
she has aU her sails furled, and her 
helm lashed a-lee. 

Aioh. Metal (Metallurgy), an alloy of 
iron, copper, and zinc named after 
Johann mch of Venice, who first 
formed it. The term is rather 
German than English. 

Aiguille, a boring instrument often 
used by military engineers. 

Aile, the wing, the inward portico, on 
each side of a church or other large 
building, supported by pillars within. 

Air. Specific gravity, 0*00 12; weight 
of a cubic foot, 0*0763 lbs., or 627 
grains (Shuckburgh) ; 13*3 cubic 
feet, or 17 cylindric feet of air, weigh 
J lb. ; it expands ^ or *00208 of its 


bulk at by the addition of one 
degree of heat. (Dulong and Petit.) 
Ai r -bed, an india-rubber mattress in- 
flated with air. 

Air-brick, an iron box used in walls, 
and usually made to the size of a 
brick, but with one of its faces formed 
into a grating. 

Air-eaue, an air-gun fitted into a cane. 
Air-casing, the sheet-iron casing 
which surrounds the base of the 
chimney of a steam-vessel, to pre- 
vent too great a transmission of beat 
to the deck. 

Air-condenser, a condenser of a 
steam-engine in which air is the 
cooling medium. 

Air-course, in codl'mining, a gene- 
ral name for the workings through 
which the air traverses. 

Air-drains, cavities betiveen the ex 
ternal walls of a building, protected 
by a wall towards the earth, which 
is thus prevented from causing 
dampness. 

Air-engine, an engine in which the 
power is dependent on the expansi- 
bility of air by heat. Professor Sir 
W. Thompson gives a theorem which 
decides the economy of any thermo- 
dynamic engine. It is that in any 
perfectly constructed engine the 
fraction of heat converted into work 
is equal to the range of the tempera- 
ture from the highest to the lowest 
point divided by the highest tempe- 
rature reckoned from the zero of 
absolute temperature. Thus if we 
have a perfect engine in which the 
highest temperature is 280° and the 
lowest 80^, 

F, the fraction of heat converted 
into force, will or rather 

more than one quarter. So that, if 
we use coal of which one pound in 
combustion gives out heat equivalent 
to 10,380,000 foot pounds, such an 
engine as we have described would 
produce work equal to 28,050,405 foot 
pounds for each pound of coal con- 
sumed in the furnace. Mr. Stirling 
first introduced the air-engine ; Mr. 
Eric^n refined upon this and con- 
structed his calorie engine. Several 
others have made experiments on the 
air-engine, but not as yet with any 
practical advantage. 

Air-escape, a contrivance for letting 
off the air from w'ater-pipes 


AIR-POTP. 


Air-giiB, a pnenmatic engine int wlncii . 
condensed air is used to supply the 
projectile power hy its elastic power 
when freed from pressiwe. 

Air-lioles, those made for adnutting 
air to ventilate apartments. , 
Air-Jacket, a space left ^ound a . 
steam cylinder to prevent the io^ ot 
heat, air being an imperfect conduc- 
tor of heat ^ , ■ . 

Air-macliine, in iniMngi the appa- 
ratus used for forcing purer anr into 
—or withdrawing foul air — from 
parts badly ventilated. ^ _ 

Airo-liydrogexi Blowpipe, a blow- 
pipe in which a dame of hydrogen 
gas is urged by a blast of air, and 
used for soldering. • ■ 

Air-pipes, in minmg^ tubes or pipes 
of iron or wood, for ventilating 
under ground, or for the convey- 
ance of fresh air into levels^ having 
but ohe communication vrith the 
atmosphere, and no current af • 
also used for clearing foul air from 
the holds of ships or other close 
places. . . i * 

Air-pump, a pneumatic instrument 
by of which the air is ex- 

hausted out of proper vessels ; its 
effects are produced by the elasticity 
of the air ; at each stroke the 
pump a certain portion of the air is 
withdrawn, and consequently the air j 
in the vessel liecomesmore and more i 
attenuated. As only a part of the 
air IS 'withdrawn, an absolute vacuum 
cannot be obtained, although so near 
an approximation to it may be had 
as to remove the generd effecte, of 
the atmosphere. In steam-engines 
it is an important instrument; the 
proportion of the air-pump, as given 
by Watt, is usualty about two-thirds 
of the diameter of the cylinder, when 
the length of the stroke of the air- 
bucket is halfthe length of the stroke 
of the steam-piston. The area of 
the passages between the condenser 
and the air-pump should never be 
less than one-fourth of the area of 
the air-pump. The apertures through 
the air-hucket should have the same 
proportion ; and, if convenient, the 
discharging dap or valve slftnld be 
made larger. The capacity of the 
condenser should at least be equal to 
that of the air-pump;^ but, when 
convenience will admit of it, the 
larger it is the better. 


Air-ptunp Bucket, an open piston, 
with valves on the upper sinface, 
opening upwards, so as to admit the 
air and water in the down-stroke, 
and lift it with the np-stroke of the 
pump. 

Air-pumpRod,therod for connecting 
the bucket to the beam. 

Air-skaft, in mining, a passage made 
to establish the circulation of good 
air in a mine. ^ ^ * i. 

Air-tint, in painting, the tint by 
which the distant parts of a land- 
scape are rendered more distinct, 
or sometimes giving a misty appear- 
ance to the whole : it is generally 
compounded of a blue-grey, occa- 
sionallv approaching to purple. 
Air-trap, a trap immersed in water, 
to prevent foul air arising from 
sewers or drains. 

I Air-valve, applied to steam boilers 
1 for the purpose of preventing the 
formation of a vacuum when the 
steam is condensing in the boiler. 
Air-vessel, the closed cylinder con- 
nected to the discharge-pipe of a 
force-pump, and by the action of 
which the water ejected by the pis- 
ton or plunger of the pump enters 
the cylinder and compresses the air 
within; it acts as a spring daring 
the return stroke, and thus renders 
the stream constant ; also a chamber 
containing air, attached to pumps 
and other water-engines, for the 
purpose of making the discharge 
constant when the supply is inter- 
mittent. , , . 

Aisle, the side-passage or di'vision of 
a church, partially separated from 
the nave and choir by columns or 
piers. 

AitchL-piecejH-piece, part of aplunger 
lift in which the clacks are fixed. 
Aitre, a hearth or chimney. 

AJambe, the French term for a win- 
dow : it differs from the usual French 
vrindow in having four ^ or more 
casements, with separate hinges and 
* fastenings complete, instead of two 
upright ones, which they generally 
have. 

; Alabandine, a name given to the 
I Ethiopian carbuncles by Pliny. It 
j is now used for Manganese glance. 

I Alabaster, a stone resembling marble 
: , but softer. Two varieties are often 

\ cofounded, the calcareous and the 
gypseous. It is chemically sulphate 
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of lime. Alabaster is wrought into 
various kinds of ornaments; and 
was formerly much used in boxes 
for holding perfumes and ointments. 
When heated alabaster loses its water 
of composition and becomes Piaster of 
Paris ; which see. 

Alb, a long white linen garment 
reaching almost to the feet, but very 
different from the ordinary clerical 
surplice. 

Alba, a beacon or lighthouse. 

Albarium, w'hite-wash ; according to 
Pliny and Vitruvius, a white stucco 
or plaster, made of a pure kind of 
lime burned from marble, and used 
to spread over the roofs of houses. 

Albaarixun opus, according to Vitru- 
vius, a species of stuccowork. 

Albania opera, a species of light 
mason^s work into which nothing 
but lime entered. 

Albata, the name given to a -white 
metallic alloy, consisting of copper, 
tin, and nickel. 

Albert Coal, a bituminous coal found 
in New Brunswick. 

Albinism, a state where white skin 
and hair prevail with pink eyes. 

Albumen, the white of egg. It enters 
into the composition of the serum of 
blood, and of aB animal substances 
which supply the body with nutri- 
tive agents. It is also foimd in the 
vegetable juices, such as the juices of 
carrots, turnips, cabbages, etc. Albu- 
men was use4 before the introduction 
of the collodion process, as a coating 
on glass for receiving the sensitive 
material in Photography. The white 
of egg is employed in many of the 
arts. 

Albuminoids, compounds, such as 
albumen, casein, and fibrin, which 
play an important part in the func- 
tions of animal and vegetable life. 

Album Graecum, the excrementi- 
lions matter of dogs fed upon bones. 
It is employed in preparing some 
hinds of leather, and it was fonnerly 
used medicinally, 

Alclia,.a c^ar, pantry, or an apart- 
ment for the reception of drinking 
vessds. 

Alobemist, one skilled in the art of 
alchemy, which -with all its absurd 
errors must be regarded as the 
parent of chemistry, * ' 

Alchtemy, an imaginary art which 
presumed the transmutation of j 


metals : Lord Bacon calls it the art 
of distilling or drawing quintessences 
out of metms by fire. 

Alcohol, the name given to the pure 
s^rit obtained by repeated distilla- 
tions from all liquors that have un- 
dergone vinous fermentation. It Is 
derived from the Arabic. fSee 
Spirit of fFineJy 

Alcoholometer, an instrument for as- 
certaining the strength of spirits. 

Alcoran or Alkoran, the sacred book 
of the Mahomedans. 

Alcorans, in oriental architecture, 
high slender towers attached to 
mosques, in which the Koran ia 
read. - ' 

Alcove, a recess in a chamber, or a 
recess separated irom other parts 
of the room by columns, an tm, and 
balusters, 

Alder, a wood formerly much used* 
The common alder seldom exceeds 
40 feet in height, is very durable 
under water, and was used for the 
piles of the Kialto at Venice, the 
buildings at Eavenna, etc, : it was 
formerly much -used for pipes, pumps, 
and sluices. 

Aleaceria, a palace, castle, or other 
large edifice. 

Aleatorium, an apartment in a Koman 
house appropriated to the use of 
persons playing with dice. 

A-lee, a term used to denote the posi- 
tion of the helm when it is put in 
the opposite direction from liiat in 
which the wind blows. 

Alembic, in chemistry, a vessel used 
in some processes of distillation. 

Aleois, loopholes in the walls of a cas- 
tle or fortification, through which 
arrows may be discharged. 

Algebra, literal arithmetic, or the 
science by which quantity, and the 
operations of quantity, are expressed 
by conventional symbols. 

Alhambra, in Saracenic architecture, 
the royal palace of the kings of 
Granada. 

Alien Priories, cells or small reli- 
gious houses erected in different 
countries, and distinguished as aitm 
ftom ^their dependence on large 
forei^ monasteries, 

AHpterion, in ancient Eome, a room 
wherein bathers anointed themselv^, 

Alictnot Part, such part of a number 
as win exactly divide it without a 
iremainderj a part as, being taken 
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or re|»at 0 cl a certain number of 
times, ’ eoEactly makes up or is ^nal 
to the wbole : tbns 1 is an aliqnot 
part of 6, or any other ■whole 
number* 

jLlissarine, the commercial name of 
madder in the Le%^ant; also a pecu- 
liar red colouring matter obtained 
from madder and used in dyeing. 

iklkali, a term originally appH^ to 
the ashes of burnt plants, derived 
from the Hebre%v kalahy to burn. 
The name has l>ccome generic and is 
used to designate potassa, ^s(^a, 
ammonia, and some other similar 
substances. 

Alkalimeter, an instrument for 
measuring and determining^ the 
quantity and strength of alkalies. 

Alkaloids, substances derived from 
vegetable bodies in some respects 
analogous to the alkalies. As Acch- 
nitaf Morphia^ etc. 

Alkanet Boot, a species of bugloss 
{An^usa tinctorla)', it is principally 
used to colour oils and wax, and for 
staining woods. 

Alkermes, an old pharmacentical 
preparation coloured with kennes. 

Alkool, strictly Al-kohlhe, a pre- 
paration of galena used by the wo- 
men of the East to dye the eyelids. 

Allette, used to express a small wing 
of a building; also applied to a 
pilaster or buttress. 

Alley, a passage from one part of a 
budding to another; a passage or 
court with houses. 

Alligation, one of the rul^ra of arith- 
metic, by which are resolved ques- 
tions which relate to the compound- 
ing or mixing together of divers 
simples or ingredients. 

AUoidal Tenure, an ancient free 
tenure of land by which the tenant 
liad no quit rent to pay. 

Alloriiim, a piazza, corridor, or co- 
veredway in the flank of a budding. 

Alloy, a baser metal, mixed with the 
precious metals, or mixtures of copper 
and tin forming bronze, or copper 
and zinc forming brass, etc. 

Allspice, the immature berry of 
lamaiea pepper. ^ 

Alliiminate (To), in painting, to 
warii prints with alum-water, to 
keep the colours from sinking or 
running. To enlighten; to give 
grace, light, and ornament. 

Alluvium, the ddbris occasioned by 


causes still in operation, as deposits 
left by the action of rivers, floods, 
; and torrents. 

i AJmacantar, lines parallel to the 
I horizon, and conceived to pass 
; through every degree of the me- 
i ridian ; used only by the old astrono- 
mers. 

' Almagest, a book of mystery, a col- 
i lection of problems in astrology and 
astronomy. 

Almagra, a very deep-coloured red 
i ochre. 

Almanack, from the Arabic, a diary 
By the law of England, the almanack 
annexed to the Book of Common 
Prayer is the only one recognised in 
Courts of Law. 

Almasia, in old records, the archives 
of a church ; a library. 

Almelirab, a niche in the mosques of 
the Arabs for praying. 

; Almery, a niche formed in a wall by 
the side of an altar, a closet with 
shelves where plate and vestments 
are kept. 

Almond, a fruit contained in a hard 
shell. We import Valentia, Italian, 
and Jordan almonds ; they are sweet 
and bitter. 

Almond-furnace, a furnace used by 
refiners, and called a sweep, for 
separating all sorts of metals from 
cinders, &c. 

Almond-tree Wood, a. hard, heavy, 
oily, or resinous kind of wood, 
somewhat pliable. 

Almoner, an officer whose duty it is 
to distribute alms. 

Almonry, a room or place where alms 
were formerly distributed to the poor. 

Almshouse, a house for the reception 
and support of the poor. 

Aloes, the inspissated juice of the 
Aloe. There are four sorts known in 
commerce: the Socotrine, Hepatic^ 
Cape, and Cahalline, 

Aloes Wood. (See Calemheg,') 

Aloof, in Tiavigatwn, to keep the ship 
near the wind when sailing upon a 
quarter wind. 

Alpaca, wool derived from animals of 
the genus Llama, inhabiting the 
Cordillera of the Andes, below the 
line of perpetual snow. (See Llama 
i and Vienna.) 

I Alquifore (ohsoUte), lead ore found 
' • in Cornwall, and used by potters 
I to glaze their wares. The same as 
< Potters’ Ore ’ in Shropshiref 






% 


^ aXmM AL TQ-BIUEV'Q, MJM 

y Alriins 0 , small images carved out of or nearly detaclied from tlie back- 

‘ roots of trees, and anciently held in ground, (^e Milkw,) 

much veneration by the northern Almn, a salme body, consisting of 
nations. alumina, united with an acid, ordl- 

Alston Moor, in ISTorthumberland. narily sulphuric, and these again 
Mining in this district is of great with an alkali, as soda, potash, or 

antiquitv : the miners of Alderston ammonia. It is a salt of great use 

had their charter 600 years ago. to dj^ers and calico printers as a 
These mines yielded lead containing mordant. It is also used by paper 

silver, and formerly belonged to Sir makers and tanners. It is found as 

Edward Badeliffe, and remained in alumina in alum-siiale, and is made 
that familv till the confiscation of artificially on a large scale from Clays, 
the estates of James, Earl of Der- The alums are called respectively, 
wentwater, in 1716. It was granted soda alums, potash alums, etc. 
in 1734: to the Roval Hospital for Alum,Boclie, Botzalaim, Alum da 
Seamen at Greenwich. In form the Boche, a variety of alum obtained 

manor of Alston J^Ioor nearly resem- at Rocca, much used by the Genoese 

bles a square of about 63 miles, con- and others in the dyeing of red cloth, 
taining about 45 square miles, or Alum, Boman, an alum prized for its 
29,000 "acres. The mines are yield- great freedom from iron, 
ino- Greenwich Hospital annually a Almn, Burnt, alum from which all 
very lar^e revenue. water is driven off by heat. 

Altar, an elevated table of either stone, Alumstone, a mineral found in Hun- 
marble, or wood, dedicated to tlie gary and other places, from which 
ceremonies of religious worship. alum is prepared. 

‘And Koah builded'an altar unto Alum Shale, orAlum Schist, a shale 
the Lord; and took of every clean rock from which alum is prepared 

beast, and of every clean fowl, and on a large scale, especially ut Whitby 

offered burnt-offerings on the altar.’ and near Glasgow. 

Altar-piece, the ornamental sculpture Alum Cake, a near y pure plphate ot 
or painting behind the altar in a alumina; it is alum without the 
Christian church. alkaline salts, containing some silica. 

Altar-screen, the back of an altar, and prepared in cakes. 

or the partition bv which the choir Alumina, one of the eartlis,— pure 
is separated from the presbytery and clay. It is the base of corundum 
t ladv-chapel. emery, and is a component part 

! Altars, among the Greeks, according of many gems. 

1 to Wilkins’s ‘ Vitruvius,’ faced the Alumina, Acetate of, a nombi- 

east, and were placed lower than the nation of alumina and acetic acid, 
statues arranged below the cella, in largely^ used in the arts. , . , . 
order that those who offered up Alummiuip, is a metal which bj 
prayers and sacrifices might know, 
from their different heights, to what 
particular deities the several altars 
were consecrated. _ ‘ 

Altar© ch-ori, a reading-desk in a 
church. , . 

Altar© farum, the lustre, chandelier, 
or cresset, suspended over an altar. 

Altimetry, the art of taking or mea- 
suring altitudes or heights. 

Altitude, of a figure, the length of a 
line drawn peiqiendicularly from the 
vertex to the base . — -Of the eye in 
perspective, a right line let fall per- 
pendicular to the geometrical plane. 

Alto, in music, the counter-tenor part 
of vocal compositions. 

Alto-rilievo, highly relieved sculpture 
representing figures cither entirely 


uniting >vitn oxygon lorms me uni- 
versally distributed earth, alumina, 
the chief constituent of clajq and art 
ingredient of many gems and minerals. 
This metal was originally discovered 
in 1808, by Humphry Davy. M. 
St. Claire Heville in 1854 devised a 
method of ohtaining it in any quan- 
tity. Its colour is white, \vith a 
faint blue tinge ; it is highly mallea- 
ble and ductile ; a perfect conductor 
of electricity ; it melts at a tempera- 
ture higher than zinc (773^ Eahr.), 
and re&ts the action of sulphuretted 
hydrogen, of water, and of oxygen, 
if not heated. It is of very light 
weight, its specific gravity being 
only 2*60, that of gold being 18*26, 
and of iron 7*78. 
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Aliiiiaimxmi Bronze, an alloy of ten 
parts of alnminium and ninety parts 
of copper. It is of a beautim gold 
colour and has great hardness* 

Alutatxon, the dressing of leather. 

Alveus, in hydrography, the channel 
or belly of a river. 

Ama, in church matters a vessel to 
contain wine for the Eucharist, 

Amaasa, such pieces of glass as are 
used in enamelling. 

Amadon, a spongy substance growing 
on several kinds of trees. When 
beaten out fiat and impregnated with 
nitre, it forms a tinder, called German 
tinder^ 

Amalgam, a mixture of mercury vrith 
any other metal, gold, silver, tin, 
lead, etc. Tin Amalgam is used for 
silvering glass. Copper Amalgam is 
employed by French dentists for 
stopping teeth. Gold Amalgam for 
gilding steel, etc. (See Gilding.') 

Amalgam Sodium, a mixture of 
mercury and sodium is said to act 
more readily than mercury alone in 
the metaiiurgical amalgamation pro- 
cesses. 

Amalgamation, the proce^ of sepa- 
rating gold and silver from their ores 
by means of mercury, 

Amazon Stone, a bluish-green kind 
of felspar, found near the River 
Amazon. 

Amber, a fossil resin found chiefly on 
the Prussian coast of the Baltic, 
between Konigsberg and Memel, also 
in India. 

Ambergris, a concretion supposed to 
be formed in the stomach of tfae sper- 
maceti whale which is found floating 
on the sea in India and Africa, 

Ambitus, an enclosure ; mofeparticu- 
larly applied to the space around a 
building, as a churchyard, or a 
castle-yard. 

Ambo, Ambone, a rostimm or raised 
platfrom. 

Amboyna Wood. (See Riahooca 
Wood.) 

Ambry, in ecclesiastical architecture 
a place where charters and sacred 
vessels are deposited, 

Ambulatio, xvalks, or places of exer- 
cise, according to Yitruviuy^adjaceat 
to theatres. 

Ambulatory, a cloister, gallery, or 
alley. 

Amercement, in mining, a fine in 
Derbyshire ordered to be paid for 


offences against the ‘customary 
liberties.* 

Amethyst, a purple variety of rock- 
crystal. 

Amethyst, in heraldry, is a purple 
colour in noblemen’s coats of arms. 

Amianthus, asbestos ormountain flax. 

Amid-ships, a nautical term, the 
middle of a ship, 

Ammailare, to enamel. 

Ammonia, the volatile alkali recog- 
nised by its pungent smell. 

Ammordac, Sal, muriate of ammonia 
used in soldering processes, and ia 
the process of tinning. 

Ammoniacum, the resinous juice of a 
plant resembling /ew7ieZ ; it is used 
medicinally. 

Ammonium, the hypothetical me- 
tallic base of ammonia. 

Ammunition, all warlike stores, but 
especially gunpowder and shot. 

Amphiprostyle, a term applied to 
a temple with a portico in front and 
also behind. 

Amphitheatre, an edifice formed by 
the junction of twm tiieatres at the 
proscenium, so as to admit of seats 
all round the periphery. In Ro- 

man antiquity, a large edifice of an 
elliptic form, with a series of rising 
seats or benches disposed around 
a spacious area, called the arena, in 
which the combats of gladiators and 
wfild beasts, and other sports, were 
exhibited. It consisted exteriorly of 
a wall pierced in its circumference by 
two or more ranges of arcades, and 
interiorly of vaulted passages radiat- 
ing from the exterior arcades towards 
the arena, and several transverse 
vaulted corridors which opened a 
free communication to the stairs at 
the ends of the passage and to every 
other part of the building, the corri- 
dors and ranges of seats forming 
elliptical figures parallel to the 
boundary walL 

Amphithura, in the Greek Church, 
the veil or curtain opening to the 
folding doors, and dividing the chan- 
cel from the rest of the church. 

Amphora (pi. amphoj'ce), an earthen 
vase or jar, ■with a handle on each 
side of the neck ; amongthe ancients, 

i the usual receptacles of olives, grapes, 
oil, and wine. Hence, in decoration, 

, amphoral means, shaped like an am- 
phora or vase 

Amplitude, the angular distance of a 
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celestial body at tbe time of lising i 
or setting, Irom tbe east or west 
points of tiie horizon. 

Amulet, a figure or cliaracter to which 
miraculous poivers ivere supposed to 
be'' atta'ChC'Cl.' . , . . ■ 

Amussiumj anciently a carpenter’s 
and mason’s instruinent, the use of 
which was to obtain a true plane 
. surface. ' 

Amygdaloid, rocks in which oval 
hollows are tilled up by some ci^’S- 
...talline mineral, . * ^ 

Anabathra, steps to any elevated situ- 
ation, as the anabathra of theatres, 
pulpits, etc. 

Auabathrum, a pulpit, desk, or high 
seat. 

Anacampteria, the lodgings of per- 
sons who bed for sanctuary to prin- 
leged religious houses. 

Anaglypli, an engraved, embossed, or 
chased ornament. 

Anaglyplia, chased or embossed ves- 
sels made of bronze or the precdous 
metals, which derived their name 
from the work on them being in redief, 
and not engraved. 

Auaglyphic work, a species of sculp- 
ture wherein tigures are made j>ro- 
minent by embOsSsing. 

Analemma, a projection of the meri- 
dian ; used also to designate a wall, 
pier, or buttress. 

Analogium, a tomb over tbe bodies of 
saints ; also a term formerly applied 
to pulpits wherein the gospels and 
epistles %vere read. 

Auamorpliosis, a distorted piece of i 
perspective, occasioned by too near a ' 
point of view, and from* the injudi- ! 
cions attitude or situation of the ob- 
ject, but perfectly true according to 
the laws of perspective. 

Anastatic Printing, a mode of ob- 
taining a fac-simile of any printed 
matter on a sheet of zinc, from which 
impressions can be taken as in litho- 
graphy. 

Anchior, a wrought-iron holdfast for 
the mooring of ships. Anchors 
range in weiglit from a ton to live 
tons according to the size of the 
ship for which they are intended. 

In arcMteeiure^ a decorative mould- 
ing used in the orders, and applied 
to the echinus; also an ornament 
in the form of the tluke of an* 
anchor, frequently cut in the ovolo 
of Ionic capitals, and in the bed- , 


I mouldings of Ionic and Corinthian 

cornices, 

Ancbor-stock, the wooden beam 
fixed on the shmik of an anchor ; it 
consists in fact of two beams which 
embrace the square, and are drmly 
bolted together by bolts and hoopL 

In uMp-hulidhig, a peculiar 

method of working 
Anchorite, a hermit. 

Anchorita, the cell of a hermit. 
Ancon, in decoration^ a carved drink- 
ing-cup, or horn ; an elbow' or 
angle, or corner-stone. The Ancona 
foot measure is 1'282 of an English 
foot. 

Ancona, a Venetian terra to express 
an image, or picture altar-piece, 
Ancone, a console or ornament cut oa 
the key-stone of an arch. 

1 Ancones, trusses or consoles employed 
in the dressings of apertures ; also 
used to signify the corners or quoins 
of walls, cross-beams, or rafters, etc. 
Aneora or Encora, the name given 
l)y Spanish painters to arzica^ which 
.see. 

Andirons, iron bars 'with legs to sup- 
port logs of vrood in fire-places. (See 
Dogs.) 

Android, in mechanics, an automaton, 
Andron, an apartment, cloister, or 
gallery, assigned to the male part of 
a monastic establishment ; applied 
also to the space in a church by 
i which the men were separated from 
the -women. 

Anemography, a description of the 
winds. 

Ajiemometer, an instnimentfor mea- 
suring the force of the wind. 
Anemoscope, a machine to denote 
the changes of the wind or weather. 
Aneroid Barometer, the name given 
to a barometer which consists essen- 
' tially of an air-tight box nearly ex- 
hausted of air. The upper disc 
covering the box yields to the pres- 
sure of the air, and the variations 
thus produced are measured by means 
of a spring and levers, wluch give 
motion to an index moving over a 
graduated disc. 

Angelica, an umbelliferous plant cul- 
tivate* in moist plac^ of the stems 
of which a confection is made. 
AngicaWood, CangicaWmd.') 
Angiportum, among the aitcients, a 
narrow lane between two rows oi 
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Angle, in geomeirt/, the mutual in- 
clination of two lines meeting in a 
point. 

Angle-bar, in joinery, the upright 
har at the angle of a polygonal win- 
dow. 

Angle-bead, a Tertieal head, com- 
monly of wood, fixed to an exterior 
angle, and flush with the surface of 
the plaster, etc. of rooms, arches, etc. 

Angle -brace, in carpentry, timber 
fixed to the two extremities of a 
piece of quadrangular framing, mak- 
ing it to partake of the form of an 
octagon. 

Angle-bracket, a bracket placed in 
the vertex of an angle, and not at 
right angles with the sides. 

Angle-capital,*used in Ionic capitals 
to the flank columns which have 
their volutes placed at an angle of 
45° with the planes of the front and 
returning friezes. 

Angle-float, iu plmtering, a float 
mads to any internal angle to the 
planes of both sides of a room. 

Angle-iron, plates of iron for forming 
the edges of any structure, as railway 
bridges, ships/iron boilers or tanks.* 

Angle modiJlion, a modillion placed 
in a direction parallel to a diagonal 
druTO through a cornice at its 
mitring. 

Angle-staff, vertical head, generally 
of wood, fixed to exterior angles of 
a building flush with the service of 
the plaster. 

Angle of Application, the angle 
which the line of direction of apoiver 
gives the lever it acts upon. 

Angle of Inclination, the angle an 
inclined plane makes with the ho- 
rizon. 

Angle of notation, or Angular 
Motion, the angle made bv the two 
directions, before and ' after the 
turning, of a line perpendicular to 
the axis. 

Angle of Traction, the angle which 
the direction of a power makes with 
the inclined plane. 

Angular Modillions, those which 
pe placed at the return of a cornice 
in the diagonal vertical plane, pass- 
ing through the angle or mitre of the 
cornice. 

Angular Perspective, a term applied 
to the horizontal lines, both of the 
front and end of a building, converg- 
ing to vanishing points, and tenni- : 


Bating in the horizon ; it is some- 
times called oblique perspective. 

Angular Velocity, the ratio of tlio 
angle of rotation of a turning body 
to the number of units of time occu- 
pied by the angular motion. 

Anil, one of the plants from which 
indigo is obtained. 

Aniline, an oil-like product winch 
may be obtained from the indigo 
plant, especially the Mdigofera, 
Its most abundantsource is the basic 
oil of coal tar. It is the base of the 
so called Aniline colours. The ani- 
line blues, greens, reds, etc. being 
due to the oxidation of aniline 
by means of acids, tic. Solfarino, 
Magenta, and such colours are pre- 
pared from aniline. 

Anima Mundi, an expression used to 
signify the soul of the world. The 
vital essence of all things. 

Animal Charcoal, carbonised bone, 
used largely as a decolouring agent 
by sugar refiners. It is also used in 
steel manufacture. Its deodorising 
properties are very great, and prob- 
ably from its pow'erfiil absorbent 
properties its disinfecting pow’^ers are 
no less so, 

Anime, a resin from South America 
used in the arts. 

Anise, the aromatic fruit of an eastern 
Fimpbiella aniseme, 

Anisette, a French cordial made by 
flavouring brandy with anise, fennel, 
and coriander seeds, and sweetening it. 

Anker, a Dutch measure, consisting 
of 10^ gallons English wine measure. 

Anlace, a falchion or sword, shaped 
like a scythe. 

Annatto, Arnatto, Annotto,a red- 
dish yellow vegetable dye, obtained 
from the seeds of the BUa Orellana, 
called the Arnatto tree, tind used for 
colouring cheese. (See Arnatto,') 

Annealing, the process of softening 
and restoring the malleability of 
metals, after the molecular structure 
has been disturbed by hammering, by 
heating and allowing them to cool 
very slowly ; glass is annealed by a 
very slow process of cooling iii'^an 
annealing oven. 

Annicut, the Hindostanee term for a 
weir or dam, and made use of in the 
Indian rivers to intercept the current 

^ of the stream, and divert a portion of 
its waters into channels or reservoir^ 
for agricultural purposes. 
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^nmMlator, Fire, a machine in 
•whicii is formed carbonic acid and 
other incombustible gases, which 
being urged upon flame speedily ex- 
tinguishit. 

Annular Eclipse, an eclipse of tbe ' 
sim, in wlikli a bright ring of light ' 
surrounds the shadow of the moon. 
Annular Engine,, a <ii,rect-action iiia- 
: rioe engine, having two concentric 
.cylinders ; the aimular space is fitted 
with a, piston w’hich is attached to a 
^w-shaped cross-head by two piston-. 

. . .rods : the. cross-head is formed by 
two plates with a space between for 
the connecting-rod to vibrate, and 
the lower end slides within the inner 
cylinder, and is connected to the 
crank. This arrangement has been i 
patented by Messrs. Maudslay. I 
Annular Tault, a vaulted roof sup- ' 
ported on circular walls* i 

Annulated Columns, those clustered 
together or joined by rings or bands. 
Annulet, in architecture, tlie small 
fillets or bands which encircle the 
lower part of the Doric capital*, also 
the name of a fiat small moulding. 
AnortbLOScope, an optical toy, the 
invention of M. Plateau, in w'hich, 
by means of two discs rotatiog 
rapidly, curious and interesting 
figures are produced from distorted 
ones. T he effect depending upon the 
persistence of images on the re- 
tina. 

Antarala, the inner vestibule of a 
Hindoo temple. 

Antse, square pilasters terminating 
the walls of a temple: when a 
temple had no portico in front, two 
columns w'ere made to interv’ene 
between the antm, and the aspect 
of the temple was said to be in antis. 
Autarctio, opposite to the arctic ; the 
south pole of the earth, 

Antarctic Ocean, the great ocean 
within the antarctic circle. 
Antecliamber, a room or passage to 
an inner chamber, for.the accommoda- 
tion of servants and persons in wait- 
ing. 

Ante-capitulum, part of a cloister 
before the door of a chapter-house. 
Antefixse (by some called Greek 
tiles), upright ornamental blocks 
placed at intervals on the cornice 
along the side of a roof, to conceal,' 
or rather terminate, the ridges 
formed by the overlapping of the 


roof-tiles ; also lions’ heads or other 

. ornaments introduced below the lines 
of the eaves of a temple. The water 

■ 2s-usual.Iy allowed to escape through 
those. 

Antemural, a term applied to the 
outward wall of a castle ; or that 
which separates a probytery from 
a CEwir ; also to a barbican entrance 
before a castle. 

Antepagmenta, or Autepagmeu- 
tum, the jamb of a door-case. 

Aute-parallels, in geometry, lines 
which make equal angles with two 
other lines, but in a contrary direc- 
tion. 

Aute-portico, a term sometimes used 
to denote an outer porch or vesti- 
bule ; the propylaium in classic 
architecture. 

Auterides, buttresses for strengthen- 
ing walls. 

Ante-solarium, a balcony facing the 
sun. 

Aute-venua, an awning or projecting 
roof of woodwork? a 'wooden or 
pent-house before a shop. 

Authepsa, a Grecian vci^sel used for 
boiling water or keeping it hot ; a 
cooking utensil. 

Anthiracite, a coal found, principally, 
in South Wales and in the United 
States, which contains scarcely any 
volatile ingredients, and consists 
sometimes of more than ninety ^r 
cent, of carbon. It burns, when ig- 
nited, with intense heat, but it is 
not easily ignited. 

Anti-attrition, a mixture to lessen 
the effects of friction. Plumbago 
mixed with grease is often employed 
for this purpose. 

Anti-chlor, sulphite of soda : — so 
called from being used to remove the 
last traces of chlorine from paper 
pulp after bleaching. 

Anticlimax, a continuation upon a 
diminished scale of some composition 
in a building, as tbe dome of the 
National Gallery. 

Anticlinal Axis or Iiine. When the 
dip of the surface is in two opposite 
directions, as the angular roof of a 
house #r the bending of strata on 
either side of a hill. 

Antics, in architecture, figures of 
men, beast.% etc., placed as ornaments 
to buildings. 

Anticum, a porch before a door^ 

Anti-lirietLon, applied to alloys whicli 
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offer but little resistance to motion. 1 
Several alloys are recommended for ! 
tbe bearings of heavy machinery, as 
they present smooth though hard 
surfaces to the inovinig axle. 

Antilia, an ancient machine similar 
to the modern pump. 

Antimensium, a portable altar or 
consecrated table, used as a substitute 
for a proper altar. 

Antimeter, an optical instrument for 
measuring angles. 

Antimonial Oclire, hydrated oxide 
of antimony, which occurs in earthy 
masses. 

Antimony, a metal usually found 
combined with sulphur, of a bluish- 
white colour, cn'stalline textiir^ 
brittle, and easily pulverised; it 
does not oxidize at ordinary temper- 
atures in the air, but, when heated, 
it bums with a light flame, producing 
the oxide; it ftises at 800®, and 
volatilizes at a wliite heat. It is 
used in type metal and medicinally. 

Antimony yellow, a preparation of 
antimony, of a deeper colour than 
Naples yellow, and similar in its 
properties; it is principally used 
in enamel and porcelain painting; 
that of a bright colour is not atfectecl 
by foul air. 

Antipagments, ornaments in carved 
work on the architrave, jambs, posts, 
or puncheons of doors. 

Antiquarinm, a repository for an- 
tique monuments. 

Antiquarian Paper, a drawing paper 
measuring 56 by 28 inches. 

Antozone, a name for oxygen, 
having opposite properties to 
Ozone. 

Antrellum, a small grave or grotto ; 
also a small temple. 

Antrum, an early temple for Chris- 
tian. worship. 

Antrum tumbale, a sepulchral cave 
or grotto. 

Antwerp blue, light-coloured, and 
somewhat brighter than Prussian 
blue, or ferro-pnissiate of alumina. 
Haarlem blue is a similar pigment. 

Antwerp brown, a preparation of 

. asphaltiim, ground in strorg drying 
oil, by which it becomes less liable 
to crack. 

Anvil, a large block of iron with a 
very hard, smooth, horizontal sur- ' 
fece on the top, in which there is 

. a hole at one endj for the purpose of 


inserting vanous tools, and a strong 
steel chisel, on which a piece of iron 
may be laid, and cut through by a 
blow with a hammer. The fet 
anvils are faced with steel. Tiiis 
steel facing is shaped, heated, and 
laid on the anvil at a welding heat, 
the facing, however, being less heated 
than the anvil, and hammered ra- 
pidly until it is closely united ; the 
w'hole is then finished by repeated 
heatings and hammerings. The 
anvil is next hardened by raising it, 
but especially the face, to a full red 
heat, and quenching it in a large 
quantity of cold water. It is of im- 
portance to cool it rapidly, and for 
this purpose a stream of water is to 
he preferred. Should the steel facing 
not crack by this process, it is ground 
until it is perfectly even, and the 
edges are made sharp or round as 
required. 

Apatite, native phosphate of lime. It 
is essentially a compound of phos- 
phate and fluoride of calcium. It is, 
on account of the phosphoric acid, 
valued as a manure. 

A-peek, a nautical term implying that 
the cable is hove taut,* so as to bring 
the vessel nearly over her anchor : 
the yards are a“peek when they are 
topped up by contrary lifts. 

Aperture, an opening in a wall, door- 
way, or window. 

Apex, the top or highest point of a 
cone, mountain, pyramid, spire, roof, 
etc.' ■ 

Aphelion, that point of a planet’s 
orbit which is at the greatest distance 
from the sun, 

Aphlogistic, without flame. If a 
coil of red hot platinum is placed in 
tlie vapour of ether, it continues to 
glow with a bright light — this is the 
principle of the aphlogistic lamp. 

Apiary, a place where bees are licpt. 

Apis, the bee. The insects of tiiis 
genus live chiefly on the nectar of 
flowers. There are numerous va- 
rieties. 

Aplanatio, lens, a lens without 
deviation. A lens to be aplanatic 
must be of that figure which destroys 
aberration, and it must be achro- 
matic. It is important in the prac- 
tice of photography. 

' Aplome, a mineral of a deep orange- 
colour. A variety of the iron-li'mo 
garnet. 
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Apiustre, in early naval arcbiteciure, 
a carved tablet fixed on the extre- 
mity of a ship’s head, or ensign. 

Apodyterinm, a dressing-room or 
anteroom to a bath in Koman vil- 
las, contiguous to the laconicum. ^ 

Apogee, when the points of the orbits 
of the sun, moon, or planets are 
most remote from the earth. 

ApollonicoB, a chamber organ of 
great power. 

Apopliyge, ill areldtccturej that part 
of a eoliiiim betw’een the upper lillet 
of tim base and the cj'lindrical sliaft, 
vrhich is usually curved into it by a 
concave sweep or inverted cavetto. 

Apostle, literally a person sent forth 
on business. 

Apostles (the), in the tables of sym- 
bols of the early ages, were repre- 
sented by tivcJve sheep or lambs 
issuing from Bethlehem and Jeru- 
salem, cities of Christ’s birth and 
death. 

Apotiieca, a place in the upper part 
of the house, in which the Romans 
frequently placed their wines in 
earthen amphorse ; also an apothe- 
cary’s shop, a cabinet, storehouse, 
etc. 

ApotBesis, a recess on the south 
side of the chancel of a church, fitted 
up with shelves for books, vestments, 
etc. 

Apparatus, a term denoting a com- 
plete set of instruments belonging ■ 
to an artist or a mechanist. 

Appian Way, a celebrated road lead- I 
ing from Rome to Brundusium : so i 
named from Appiiis Claudius. 

Appii Forum, the forum built by Ap- 
pius, the Roman consul, about fifty 
miles distant from Rome, near the 
modern towm of Piperno, on the 
way to Naples. The uses to which 
the Romans applied the forum were 
so various, that it is not easy to^ as- 
certain the nature of the building. 
It might have been a place for the 
distribution of justice, or for hold- 
ing a market. The ‘Three Ta- 
verns ’ were nearer to Rome than 
the Appii Forum, as Cicero inti- 
mates, who, in going from Rome, 
a little before he came to the forum 
of Appius, arrived at the Three 
Taverns ; so that probably the chief 
number of Christians waited for the 
Apostle Paul at a place of refresh- 
ment, while some of their number 


went forward to meet him, and 
respectfully to acquaint him with 
their expectation of seeing him 
among them. 

Apple-tree, a wood generally hard 
and close, and of reddish-brown 
tints, used commonly in Tunbridge 
turnery, etc. 

Apricot-tree, a native wood of Ar- 
menia, used by the French in tur- 
nenv 

Apron, the sill or lower part of a win- 
dow ; a platform or flooring of plank 
raised at the entrance of a dock : in 
naval architecture^ a piece of curved 
timber fixed behind the low'er part 
of the stern of a ship. 

Aps, the wood of the Ahde or White 
Poplar is commonly known by this 
name. (See Poplar,) 

Apse, Apsis, the east end of a church 
or chancel ; sometimes applied to a 
canopy over an altar ; a dome; tlie 
arched roof of a room ; the bishop’s 
seat in old churches ; a reliquary ; 
also to a circle about a star or planet. 
Apsis gradata, a bishop’s throne in 
cathedral churches. 

Apteral, hi architecture^ opposed to 
peripteral. Without lateral columns. 
Apteral, a temple without columns on 
the flanks or sides. 

Aqua fortis, literally, strong water- 
nitric acid; in commercial chemistiy', 
impure nitric acid. 

Aqua marine, a gem ; the varieties of 
berjT which are of clear tints of 
sea-green or sky-blue. 

Aquamale, a holy-wmier basin. 
Aquarian, one who consecrates water 
instead of wine in the Eucharist. 
Aqua regia. Royal Water, so called 
from its power of dissolving gold: 
nitro-muriatic acid ; a compound of 
two parts nitric acid and one part 
muriatic acid. 

Aquatinta, or Aquatinta-engrav- 
ing, in the artSy a mode of etching 
by which an effect similar to an 
Indian-ink drawing is produced. 
Aqua Vitfie, a name formerly applied 
to all ardent distilled spirits, now 
applied chiefly to brandy. 
Aqueduct, a conduit for water; a 
consWuction of stone or timber, built 
on nneven ground, to preserve the 
level of water, and convey it by a 
canal from one place to another. 
Aquemola, a water-mill. 

Aquila, a reading-desk, so called from 


its shape being that of an eagle with 
extended wings, supported % a pe- 
destal. 

Arabesque, generally applied to a 
style of ornament for pilasters, friezes 
consisting generally of scrolls of 
f owers, foliage, and fruits, The or- 
naments painted by Kaffaelle in the 
Yatican are the iinest examples of 
arabesque painting. 

Arabiu, a gum-exudation from the 
bark of trees, of which gum-arabic is 

. atype. ■ 

Arabo-tedeseo, a term applied to the 
Bloorish style of buildings in Spain: 
the term is” almost sjmonymous with 
Byzantine. 

Ara dignitatis, an altar at which 
none but the highest ecclesiastics 
perform divine rites. 

Arseoatyle, m archlkcturej the great- 
est interval or distance which can 
be made between columns, that is, 
eight modules or four diameters; 
also a species of temple which has 
its columns placed widely asunder. 

Aragonite, a peculiar kind of carbo- 
nate of lime, originally found in 
Aragon, in Spain. 

Aragu, sticklac as it exudes from the 
tree, 

Arangoes, a species of beads made of 
rough carneliant, they were formerly 
imported from Bombay, principally 
for re-exportation to Africa, where 
thei’^ were used as money : this has 
nearly, if not entirely, ceased. 

Arak, an intoxicating drink made by 
the Tartars from mare’s milk ; called 
also KoumiSf which see. (See also 
Arrack,') 

Araki, a fermented liquor made in 
Egypt from the juice of dates. 

Arbor, a spindle or axis upon which 
a ring or wheel is turned in a 
lathe. . 

Arbor Dianes, in chemistry, crystals 
formed by the combination of silver 
and mercury. 

Arbores, brass branches for lights 
suspended from ceilings. 

Arboretum, a grove of trees in a 
park, pleasure-ground, or garden. 

Arbor Titse, a tree which aUains to a 
height of from 40 to 50 feet ; its wood 
is of a reddish colour, very light, 
soft, and fine-grained, and is much 
used in house carpentry. 

Arc, in geometrify part of the circum- 
ference of a circle, or any curve 


lying between two points; a bow, 
vault, or arch. 

Area, a place in a vaulted chamber 
for sepulchral purposes ; an excava'' 
tion before the basement story of a 
house; aii enclosed space; archest 
in which the Homans deposited their 
money : the word is also used to 
signify a beam of wood which has 
a groove or channel hollowed in it 
from one end to the otlier. 

Arcade, a series of recesses with 
arched ceilings or soffits ; a covered 
passage: in modern appliances, a 
■\"aulted avenue, now much in vogue, 
more particularly in Paris. — Ar- 
cades, though less magnificent tlian 
colonnades, are of extraordinary 
beauty when well contrived, afford- 
ing shade from the sun and shelter 
from the rain. Though not so mag- 
nificent as colonnades, they are 
stronger, more solid, and less ex- 
pensive. They are proper for tri- 
umphal entrances, gates of cities, of 
palaces, of gardens, and of parks; 
for public squai'cs, markets, or large 
courts in general, and for all aper- 
tures that require an extraordinary 
width. 

Areas, in Eoman architecture, the 
gutters of the cavedium. 

Aj?c-boutant, a kind of arched but- 
tress formed of a flat arch, or part 
of an arch, and abutting against 
the feet or sides of another arch 
or vault, to support them, and pre- 
vent them from bursting or giving 
way. 

Arcella, in medimval architecture, a 
cheese-room. 

Arch, the curved part of a building, 
supported at its extremities only, 
and concave towar*ds the earth ; a 
vaulted roof, or dome, constructed 
either with bricks, stone, or other 
materials: the arch of a bridge is 
formed of segments of a circle, ellip- 
tical or catenarian. An arch of ma- 
sonry is a ring of wedge-formed 
stones called arch stones pressing 
against each other at surfaces called 
bed-joints, which ought to be peipen- 
dicuiar to the internal concave sur- 
face of the arch, called the so^t. An 
arch may spring at once trom the 
ground, then its abutments are its 
foundation, or from buttresses, or a 
wall with or without counterforts.— 
Arches are used in large interco- 
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lumniations of spaeioas buildings ; 
in porticoes, both within and with- 
out temples ; in y>ublic halls, as ceil- 
ings, the courts of palaces, cloisters, 
theatres, a!id amphitheatrGvS : tliej* 
are also used to cover the cellars in 
the foundations of liouses and pow- 
der-magazines ; also as buttresses 
and counterforts, to support large 
walls laid deep in tlie earth ; for 
triumphal arcltes, gates, windows, 
etc. ; and, above all, for the founda- 
tions of bridges and aqueducts : they 
are supported by piers, abutments, 
imposts, etc. — Arches are of several 
kinds, circular, elliptical, cycloidal, 
catenarian, etc., according "as their 
curve is in the form of a circle, 
ellipse, cycloid, catenary, etc. Arches 
are to be found in the (Jreek theatre.^, 
stadia, and gymnasia, some of them 
erected probably 400 years before 
Christ. The most ancient arches of 
wliich we have correct data are those 
of the cloacte at Rome. The Emperor 
Hadrian threw an arched bridge over 
the Cephisus, between the territories i 
of Attica and Elcusis, on the most 
frequented road of Greece, — Arches 
must always rise from an impost or 
a plat-band ; and if there be no key- 
stone to the arcliivolt, its summit 
should be kept dowm from the under 
side of the architrave of the accom- 
panying order, at least half the dis- 
tance tiiat it would be, were a key- 
stone employed, in order that the 
disagreeable" appearance of the acute 
angle wdiich it would otherwise form 
with the ai'chitrave may be avoided. 
—The height of arches” to the under 
side of their crowns should not ex- 
ceed twice their clear width, nor 
should it be much less ; the piers not 
less than one-third the breadth of 
the arch, nor more than two-thirds ; 
but the piers at the angles should be 
wider than the other jaers by one- 
half, or one-fourth at least. — In 
arches that are of large dimensions, 
the keystone should never be omit- 
ted; its carving, however, may be 
dispensed with, if expense be an ob- 
ject. When the piers are decorated 
with disengaged columns, the entab- 
lature must break round over the 
columns ; and the columns, whether 
engaged or not, should stand eitto 
on a pedestal or high plinth, by 
which means they will not only be 


kept dry, but their bases will like- 
wise be" protected from accidental 
damage. 

The following are the principal 
writers on the equilibrium of the 
arch. In IGOI, tfie celebrated 
mathematicians, Leibnitz, Huygens, 
James and John Bermmilli, solved 
the problem of the catenary curve : 
it was soon perceived that this was 
preeisel}" the curve that sliould be 
giv’en to an ar<;h of which the 
materials w’cre indnitely small and 
of equal weight, in order that all its 
parts may be in equilibrium. In the 
* Philosophical Transactions * for the 
year 1097, it is stated that David 
Gregory first noticed this identity; 
but his mode of argument, though 
suhiciently rigorous, appears not to 
be so pers*piciious as couki be desired. 
In one of the posthumous works of 
James Bernouilli, two direct solu- 
tions of this .problem are given, 
founded on the ditferent modes of 
viewing tlic action of the voiissoirs: 
the first is clear, simple, and precise, 
and easily leads to the equation of 
the curve, wliich he sbow.s to be 
the catenary inverted; the second 
requires a little correcition, which 
Cramer, the editor of his works, has 
pointed out. In 1005, La Hire, in 
his ‘Treatise on Mechanics,’ laid 
dowm, from the theory of the wedj^e, 
the proportion according to which 
the absolute weight of the materials 
of masonry ought to be increased 
from the keystone to the springing 
in a semicircular arch. The historian 
of the ‘Academy of Sciences ’relates, 
in the volume for the year 1704, that 
Parent determined on the same prin- 
ciple, but only by points, the figure 
of the extrados "of an arch, the in- 
trados being a semicircle, and found 
the force or thrust of a similar arch 
against the piers. In the ‘ Memoirs 
of the Academy of Sciences ’ for the 
year 1712, La Ilire gave an investi- 
gation of the thrusts in arches under 
a point of view suggested by his own 
experiments : he supj^osed that 
arches, the piers of which had not 
solidity enough to resist the thrust, 
split Awards the haunches at an 
elevation of about 45 degrees above 
the springings or impost ; he conse- 
quently regarded the upper part of 
the arch as a wedge that tends to 
m 
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separate or overturn the abutments, 
and determined, on the theory of the 
■wedge and the lever, the dimensions 
which they ought to have to resist 
this single effort. Couplet, in a 
memoir composed of two parts, the 
first of which was printed in the 
volume of the Academy for 1729, 
treats of the thrusts of arches and 
the thickness of the voussoirs, by 
considering the materials infinitely 
small, and capable of sliding over 
each other without any pressure or 
friction. Dr. Hooke, towards the end 
of the last century, gave it as a 
principle that the ‘true form of an 
arch was, the figure when inverted 
into which a chain or rope, jterfectly 
fiesible, w’ould arrange itself when 
saspended from two hooks. This he 
affirmed on the principle that the 
figure which a flexible festoon of 
heavy bodies assumes when suspended 
from two points is, when inverted, 
the proper form of an arch of the 
same bodies, touching each other in 
the same points, because the force 
with which they eventually press on 
each other, in this last case, are 
equal and opposite to the forces with 
which they pull at each other in the 
case of suspension, A memoir was 
published by Bouguer on the curve 
linc^ that are most proper for the 
formation of the arches of domes. ; 
He eonsidcT.8 that there may be an 
infinite number of curve lines em- 
ployed for this purpose, and points 
out the mode of selecting them. He 
lays it down uniformly that the 
voussoirs have their surfaces infi- 
nitely smooth, and ^tablishes, on 
this hypothesis the conditions of 
€H|uiiihriiiin in each iiorizoutal course 
ot the dome, but has not given any 
method of investigating the thrusts 
of arches of this kind, nor of the 
forces that act upon the masonry 
when the generating curve is sub- 
jected to given conditions. In 1770, 
Bossut gave investigations of arches 
of the different kinds, in two me- 
moirs, which were printed among 
Ihose of the Academy of Sciences for 
the years 1774 and 1776* Ik 177% 
Dr. Hutton published his principles 
of bridges, in ■which he investigated 
the font! of curves for theintrados of 
an arch, the extrados being given, 
and mce vtrm. He set out by de- 


veloping the properties of the equili- 
brated polygon, which is extrenaely- 
useful in the equilibrium of struc- 
tures. 

Arch, in geometri/y a part of any 
curved line, as of a circle or ellipsis. 

AlTcIi, in mining^ a piece of ground 
left unworked near a shaft. 

Arcii-band, applied by workmen to 
that portion of an arch or rib which 
is seen below the general surfoce of 
vaulting. 

Arch-brick, a wedge-shaped brick 
enqdoyed in the construction of 
arches. 

Arch-buttress, a piece of insulated 
masonry usually named a flying-but- 
tress, extending from the cIerestor 3 ^ 
of a church and over the roof of its 
aisle, where it rests on the buttress of 
the outer wall. 

Arch, inverted: inverted arches must 
be used cautiously. It is not uncom- 
mon for the young architect to affect 
precautionary science, without a due 
consideration of the peculiar cii*cum- 
stuiices of his case. Here is an in- 



stance, in which the points A and a 
were prevented by the inverted arch 
from sinking with the points b b, 
which latter sank the more from the 
pressure of the arch c in the direction 
of the dotted lines. 

Arch of equilibration, that which 
IS m equilibrium in all its parts, hav- 
ing no tendency to break in one part 
more than in another. 

Arch, triumphal, a building of wdiich 
an iuch is the principal feature, 
^usually raised to commemorate some 
great achievement. 

Archseology, the study of ancient ar^ 
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bufe more particularly that, of the 
middle ages. 

Arclied levels, or Arched ways, in 
mining : the roads in a mine, when 
built with stones or bricks, are some- 
times so called. 

Arched vaults, or groined, are 
formed by the intersection of two 
archways*. 

Archeion, a recess in a Grecian tem- 
ple, for the reception of the treasures 
of tlie deity to whom the temple w'as 
dedicated. 

Archeion, in Athens, the office in 
which the decrees of the people 
and other state documents w’ere pre- 
served. 

Arches, Clustered, arched ribs of 
which several spring from one 
buttress. 

Arches, Grroined, curved by the 
intersection of simple vaults. 

Arches, H'orman, semicircular, 
which form continued to the latest 
date of this stylo, and is frequently 
intermixed with pointed arches, even 
when other parts had advanced into 
the next style, of which the Temple 
Church is an instance. 

There are some Norman arches 
more than a semicircle,— the horse- 
shoe, — and a few instances of a double 
arch. 

Arches, Skew, arches derived from 
symmetrical arches by distortion iu 
a horizontal plane. The angle of 
shew or obliquity is the angle which 
the axis of the archw'ay makes with 
a perpendicular to the face of the 
arch. These are frequently em^doyed 
for railway bridges, 

Archetus, a saw for cutting stones : 
Muratori used the term for a crane 
or pulley for raising stones to the 
upper part of a building. 

Axchiepiseopal palace, the dwelling 
of an archbishop. 

Archil, a dye drug. (See Orchella.) 

Archimedes Screw-propeller,^ in 
1836, was launched by T. F. Smith, 
patentee. The vessel 232 tons, 1*25 
feet long, 21 feet 10 inches beam, 80- 
horse power. 

Archimedean. Screw, a tube wound 
round a cylinder invented by Archi- 
medes and used by him for raising 
water. A plate so twisted forms a 
eerew and is now applied to propel 
vessels through water. 

Architect, a person skilled in the art 


of building ; one who forms plana 
and designs for edifices, conducts the 
work, and directs the secondary 
artificers employed % and whose emo- 
luments are generally 5 per cent, on 
tiie amount of money expended. 

Architecture, a science, applicable to 
the art of constructing domestic, 
ecclesiastical, municipal, palatial, or 
other buildings, and the adornment 
of the same according to the rules of 
the several orders, Doric, Ionic, and 
Corinthian, also the Tuscan and 
Composite, from Eoinan models, or 
other styles. ‘Architecture,’ says 
Palladio,* ‘ being grounded uj3on rules 
taken from the "imitation of Nature, 
admits of nothing that is contrary or 
foreign to that order which Nature 
has prescribed to all things. An 
architect is not restrained from de- 
parting sometimes from common 
methods or usage, provided such 
variation be agreeable and natural.’ 

Architecture, the Orders of. — 
Among the ancients, the use of t!ie 
orders w^as very frequent; many 
parts of their cities U'ere provided 
with spacious porticoes, their temples 
were surrounded with colonnades, 
and their theatres, baths, basilicju, 
triumphal arches, mausolea, bridges, 
and other public buildings were 
profusely enriched with columns; as 
w*ere iik*ewise the courts, vestibules, 
and halls of their private villas and 
houses. 

The following arc the principal 
orders of which any notice need be 
taken in this work. 

CvcLOPic or Cyclop^eax, a rude 
walling formed of large stones sup- 
ported by their- own weight: some- 
times called Pelasgio architecture, 
since it has been supposed to have 
originated with the Pela.sgi. 

lIiUDoo. The temples were origi- 
nally cave temples, then structures 
mo Jified from the original cave. The 
modern Hindoo Pagoda is composed 
of a rectangular mass,- surmounted 
by a graduated truncated pyramid. 
This species of architecture is of high 
antiquity, and everytliing in its 
composition and arrangement is 
determined by immutable precepts 
of a religious nature. 

Egyptian. Cave temples are 
found in as in India, but the 

earliest fonn of Egyptian archiceo- 
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ture are the Pyramids, which are 
almost solid masses of masonry whose 
bases are squares and whose inclined 
sides are almost equilateral triangles: 
some of them are truncated, and 
some of them run up to a point. The 
liigyptian temples do not usually 
present, exferaally, the appearance 
of being columned, a boundary wall 
or peribolus girding tlie wdiole and 
preventing the vie%v of the interior, 
except the lofty tops of a tall avenue 
of columns, wUli taeir superimposed 
terrace, of the tapering obelhhs in 
some of the courts, or the dense mass 
of a structure which is the body of 
the teinx»le itself, inclosing the 
thickly columned halls. Boldness 
and breadth were studied in every 
part, and a gloomy grandeur were 
studiously secured to impress, with- 
out doubt, the wmrsbippers with awe. 
ligyptian architecture had its origin 
2222 years before Christ, and ad- 
vanced and flourished under different 
dynasties. The first includes the 
two great dynasties of Theban princes 
who governed Egypt during her 
‘most high and palmy state,’ when 
Thebes sent forth her 'armies to dis- 
tant conquest. In the second period 
is comprised the erection of the 
Pyramids. The third includes the 
reigns of the I’toleraies and earlier 
Caesars, under whom Egyptian archi- 
tecture flourished in a second youth, 
and almost attained its original 
splendour. Egyptian architecture, 
so massive and "so sombre, with its 
vast aisled halls without windows, 
its close flies of gigantic columns, 
and its colossal statues, owes many 
characteristic forms and effects to 
earlier cavern temples in Ethiopia. 
One of the most striking peculiarities 
of the style is the pyramidal cha- 
racter of' the ascending lines : it is 
observed in the outline of the portal 
and the gigantic pylon, in walls, 
doorways, pedestals, and screens; it 
pervades the whole system, and 
must have been occasioned by cir- 
cumstances connected with its origin. 
Ihe representations given in ancient 
painting show a remarkablAove of 
uniformity of arrangement of their 
domestic houses and gardens. In an 
ordinary house a number of chambers 
were ranged round a rectangular 
court. The larger mausions some- 


times consisted of an assemblage of 
such courts, the whole occupying a 
square or oblong plot. Sometimes a 
central group of buildings, was sur* 
rounded by a narrow court. A 
spacious area often extended from 
front to rear, with a chief and side 
entrances at either end: the exterior 
had nothing of the ponderous cha- 
racter of temple structures, which 
“would have been ill-suited to the 
wants and festivities of social life. 
Houses two and three stories high 
were common ; but large mansions 
appear to have been lo“w and exten- 
sive rather than lofty. The terraced 
top was covered by an auming cr 
roof, supported on light graceful 
columns. 

Geecian Doric, the earliest and 
most simple form of columnar edifice. 
The Doric column was first adapted 
to edifices having the proportions, 
strength, and beauty of the body of a 
man. The trunks of trees probably 
suggested the first idea of columns, 
but in the Doric style the propor- 
tions of a man appear to have been 
adopted. A man “U'as found to be 
six times the length of his foot, 
hence the plain Doric columns were 
made six diameters in height. The 
Greeks composed their beautiful tem- 
ples upon this idea ; their simplicity 
and harmony are remarkable — sim- 
plicity in the long unbroken lines 
which bound their forms and the 
breadth and boldness of cveiy part ; 
harmony in the evident fitness of 
every part to the rest. 

Homan Doric, an imitation of the 
Grecian, but in some of the best 
examples, the column is eight times 
the diameter in height 5 the shaft is 
quite plain except fillets above and 
below with escape and corvetto, and 
it diminishes one fifth of its diameter. 
The capital is four-sevenths of a 
diameter high, and is composed of a 
torus which forms the hypotrache- 
lium, and with the necking occupies 
one-third of the whole height ; three 
deep fillets “with a quarter x*ound 
moulding are intended to represent 
the ovula and annulets of the Greek 
capital. The Doric order, says 
Pailaclio, was invented by the Do- 
,rians and named from them, being a 
Grecian people which dwelt in Asia, 

If Doric columns are made aloiia 
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without pilasters, they ought to be 
seven and a half or eight diameters 
high. The intercolumiis are to be 
little less than three diameters of 
the columns; and this manner of 
spacing the columns is by Vitruvius 
C’llled Diastylos. 

The ancients employed the Doric 
HI temples dedicated to Minerva, to 
Mars, and to Hercules, whose grave 
and manly dispositions suited well 
with the character of tiiis order. 
Sorlio says it is proper for churches 
dedicated to Jesus Christ, to St. Paul, 
St. Peter, or any other saints re- 
markable for their fortitude in ex- 
posing their lives and suffering for 
the Christian faith. Le Clerc re- 
commends the use of it in all kinds 
of military buildings ; as arsenals, 
gates of fortified places, guard-rooms, 
and similar structures. It may like- 
wise be employed in the houses of 
generals or other martial men, — in 
inansoleums erected to their memory, 
or in triumphal bridges and arches 
built to celebrate their victories. 

i’hc height of tlie Doric column, 
including its capital and base, is 
sixteen modules ; and the height of 
the entablature, four modules ; the 
latter of which being divided into 
eight parts, two of them are given 
to the architrave, three to the frieze, 
and the remaining three to the cor- 
nice. 

Vitruvius himself makes the Doric 
column in porticoes higher by half 
a diameter than in temples; and 
modern architects have, on some 
occasions, follow’cd his example- In 
private houses, therefore, it may be 
1C|, or lt>§ modules high ; in 
interior" decorations, even seventeen 
modules, and sometimes perhaps a 
trifle more ; which increase in the 
height may be added entire!}^ to the 
shaft, as in the Tuscan order, with- 
out changing either the base or 
capital. The entablature, too, may 
remain unaltered in all the aforesaid 
cases ; for it will be sufficiently bold 
without alteration. 

In some of the ancient temples tlie 
Doric column is executed without a 
base. Vitruvius likewise makes it 
without one ; the base, according to 
that author, having been first em-* 
ployed in the Ionic order, to imitate 
ihe sandal or covering of a woman’s 


foot. Scamozzi blames this practice ; 
and most of the modems have |}een of 
his opinion, the greatest part of them 
having employed the Attic base m 
this order. " 

GnECi*iN Ionic. The most graceful 
and elegant style adopted by tiie Athe- 
nians. The most perfect Example of 
w’hicli "was the Acropolis. A jnuch 
greater variety is found in the com- 
TOsition of tlie Ionic than of the 
Doric order. This order consists of 
three parts, called the Stylobate, the 
Column, and the Entablature. The 
stylobate is in three receding equal 
courses of steps, whose total '"height 
is from four-fifths of to a whole 
diameter. The column, consisting of 
base, shaft, and capital, is rather 
more than nine diameters in height. 
The entablature, rather more than 
two diameters in height, is divided 
into three parts, arclnti-ave, frieze, 
and cornice, 

lioMAN Ionic. Tlie temple of 
Manly Fortune is the only example 
in Itome of this order. It dues 
not differ widely from the Greek 
Ionic. 

Gkeci-\n Corinthian. This order, 
like Ionic, consists of stylobate, co- 
lumn, 'and entablature. The styloljate 
is moulded in harmony with a more 
ornate style. The column consists 
of base, shaft, and capital, and is 
ten diameters in height. The capital 
is a diameter and rather more than 
one third in height, its cone is a 
perfect cylinder. This is banded by 
a row of water leaves one sixth of 
the wiiole height, and another of 
leaves of the acanthus, with flowered 
buttons attaching them to the cylin- 
der. The entablature is two diame- 
ters and two sevenths in height and 
is more ornamented than either of the 
other orders. 

The three columns in the Oampo 
Vaccino, supposed remains of the 
temple of Jupiter Stator, are gene- 
rally allowed to be the most perfect 
models of the Corinthian order 
amongst the antiques at Koino. 
ralla(^, in his fourth book, where 
he gives the wffiole profile at large, 
acknowledges that he never had seen 
any work better executed, or more 
delicately finished ; that its parts are 
beautifully fonned, well-proportioned, 
and skilfully combined; all which 
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last qualities are certainly signified 
by his benksimo intesL 

Witb these favourabk sentiments, 
it is extraordinary that, in his design 
of the Corinthian order, he should 
have so very considerably deviated 
from this ’'excellent original as 
scarcely to leave the smahe^ shadow 
of resemblance. 

Vignola, in his Corinthian profile, 
has cliiefiy imitated the above-men- 
tioned fragment, and the interior 
order o^ the Pantheon, anotlier^ very 
perfect model. His composition is 
uncommonly beautiful, and, with- 
out dispute,'” superior to that of any 
other master: he artfully collected 
all the perfections of his originals, 
and formed a whole far preferable to 
either of them. 

^ Komax Coiuxtiiian differs mainly 
from the Grecian in the pro- ^ 
portions observed- The Romans had 
a composite Corinthian, in which 
the shafts of the columns are corded, 
and animals, the human figure, 
and foliage introduced as orna- 
ments. 

Geecian Cabyatides. Usually a 
projection from the flank of the prin- 
cipal Ionic structure. On a square 
plinth, which bases a draped female 
figure, on the head of tyhicli there 
is imposed a circular moulded block. 
St. Pancras clnircli in the IMetropoIis 
has an example of the Carvmtic order. 

Saeacexic Style or Moorish. 
The real distinctive feature of the 
Saracenic style is the horse-shoe arch, 
wMch is the greater segment of an 
ellipse, nearly, on a conjugate chord. 
The columns from which the arches 
are sprung are slender, and the 
.superincumbent masses are broad and 
heavy. The enrichments of Sara- 
cenic architecture are very much 
confined to flat surfaces, the walls 
being sculptured all over with mono- 
tonous ornaments, 

Byzaxtikb ARCiirTEOTURE. The 
patriarchal church of St, Mark’s at 
Venice is the best example of this 
style. It was built by aConatantino- 
politan arcliitect in the ninth or 
tenth centurj", and may be regarded 
as a specimen of the architecture* of 
the Byzantine capital at that time. 
It does not differ in any essential 
particulars from the Saracenic. 

About the year a.d 328, Constan- 




tine, who had previously resided at 
Rome, commenced his new capital in 
the East, which was called after bis 
name, and in Slay, 330, was solemnly 
dedicated to the Virgin Mary. He 
aderned it 'with so many statedy 
edifices that it nearh’’ equalled the 
ancient capital itself : he here built 
a cathedral dedicated to Santa 
Sophia, or the Eternal Wisdom, and 
a church to the Apostles. This 
cathedral, having been twice de- 
stroyed by fire, was finally rebuilt 
about 532 a.d., by Justinian, -^vho 
had invited the celebrated arcliitect 
Anthemius to Constantinople for 
that purpose. It wms completed in 
six years from the time of laying 
the first stone. 

The Emperor, in bis admiration of 
this magnificent edifice, is said to 
have exclaimed, ‘ I have vanquished 
thee, 0 Solomon ; ’ and with justice 
might he glorify himself, for tlic 
dome of St. Sophia is the largest in 
the world, and the more to be admired 
in its construction from the lowness 
of the curvature. 

This is the earliest Byzantine build- 
ing extant, totally dissimilar in ar- 
rangement to the diristian churches 
in the empire. 

The plan of the interior is that of 
a Greek cross, the four arms of which 
are of equal length ; the central part 
is a square, the sides are about Ifo 
feet in length. At each angle of the 
square a massive pier has been 
carried, 8J feet in height from the 
pavement, and four semicircular 
arches stretch across the intervals 
over the sides of the square, and rest 
on the piers. The interior angles 
between the four piers are filled up 
in a concave form. At 145 feet from 
the ground is the level of the spring- 
ing of the dome, which is 115 feet in 
diameter ; the form is a segment of 
a circle, and the height is equal to 
one-sixth of its diameter at the base. 
On both the eastern and western side 
of the square is a semicircular recess, 
w'ith domes that rest against the 
main arches, and assist in resisting 
the lateral thrust. On the north and 
south sides of the square are vesti- 
bules forming a square on the plan. 
Above the vestibules are galleries 
appropriated to ummen during the 
performance of worship. The whole 
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cliurch is surrounded by cloisters, and 
enclosed by walls. 

Indun Architfxture may be 
regarded as belonging to a very early 
period of bistory. li consists of two 
distinct stylesj~the Buddhist and the 
Brabminical, — the former being the 
earliest, and consisting of topes or 
tumuli, large domical' buildings of 
brick or stone, either quite solid or 
containing one or more small cham- 
bers, in which are deposited relics, 
coins, and other similar objects, 
which the greater number of them 
were erected to enshrine. The 
principal topes are now found in 
Ceylon and Affghanistan, but they 
ais"o exist in Burmnh and in other 
neighbouring countries. 

The ne.vt class of Buddhist huibl- 
ings are the Chaitya halls, similar in 
plan and use to the early basilicte ; 
these exist principally in eaves in 
India. And lastly, viiiaras or mon- 
asteries, in which the monks attached 
to the Chaitya halls resided ; these 
also exist principally as caves in 
India, and as structural buildings in 
all countries where Buddhism is still 
practised. 

Brabminical or Hindoo architec- 
ture consists mostly of temples, pro- 
perly so called. These in almost 
every instance are towers, square in 
plan, or nearly so, built over the cell 
or sanctum of the temple. In the 
south of India, the upper part formts 
a right-lined pyramid ; in the north, 
the outline is curvilinear, sometimes 
tapering to a spire. 

To these towers are attached 
porches of greateror less dimensions. 
In the north there are generally 
square halls without pillars — in the 
south, as universally pillared — some- 
times attached, at others detached 
from the temple itself : in the latter 
case, in the south some of the 
porches possess from 500 to 1000 
pillars, though this is never the case 
in the north. 

These temples are generallj^ sur- 
rounded by a square court : in the 
south, three, four, and sometimes 
even seven such enclosures surround 
the principal cell, the outer one being, 
in many instances, some miles in 
circumference. • 

These Hindoo temples exist 
sometimes, though rarel3", hs rook- 


cut temples 5 but generally they are 

stractvraL 

Between these styles comes a 
third, the Jaina sMe, Ixing a mix- 
ture of the two, possessing some of 
the characteristics of loth, ami fre- 
quently displacing more elegance 
than the first, and less tawdriness 
than the other. By' the introduction 
of domes, whose use was thus brought 
to great pierfection, an edement was 
added which was a great improve- 
ment on the other two styles, and 
from which that of Jaina originated. 

The absence of the arch in aii con- 
structions of eveiy age is general 
throughout India, as ^the principle 
was quite unkno'wn. 

Italian AncuixECTmE may^ be 
regarded as a revival of the styles of 
Greece and Borne, upon certain rules 
which probabh” belong to Vitruvius. 
Mouldings are limited to eight in 
number and include the fillet 5 they 
are commonly' cfdled the ogive, or 
opec, the ovoh, the fo;-H/t,the astragal 
or bead, tlio cavcito, the scotia^ and 
thQjilkt. They are gathered from 
the classic orders, but reduced to 
regular lines and cuiwes, arranged 
according to certain proportions ; no 
two conjoined mouldings may be en- 
riched, but their ornankmts must be 
disposed so as to fall regularly under 
ope another, and wlien columns 
occur, above the middle of them. 

Pointed ARciriTEcn’UEE. The 
arch may be considered the index to 
this style, as the column has been to 
the classic orders. In Greek and 
Roman architecture, the general 
running lines are horizontal, as in 
entablatures and single cornices. In 
Pointed, the general running lines are 
vertical. In the former arches are 
not necessary to a composition, in the 
latter arches arc really' a fundamental 
yirinciple. The classic orders require 
an entablature ; in the Pointed style 
no such thing as an entablature’' is 
applicable to the pillars, columns, or 
shafts. 

It is usual to class the Pointed 
style ^^th the Saxon and 
€oihic stgles. Very few examples 
of the Saxon architecture anterior to 
the Conquest exist. The Anglo- Nor^ 
man- Gothic consists principally of 
massive columnar piers supporting 
semicircular arches, similarly arched 
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dooTS and windows, and arches or 
small columns in relief against a dead 
wall to ornament it. There are ex- 
amples of this style which are quite 
plain in every particular, but it is- 
generally enriched bj’’ deep congeries 
of moulding on the arches, which 
when there are no columns run down 
the jams of doors. These are again 
frequently carved, wdth zigzag or 
chevron ornaments. Grotesque masks 
and rude representations of animals, 
leaves, and dowers form its common 
enrichment. 

This style prevailed to the time of 
Henry II., when the pointed arch 
made" its appearance. 

Pointed Auciiitectube has been 
divided into three periods ; the firsts 
distinguished pointed arches and 
long narrow windows without mul- 
lions, and a peculiar ornament, which 
from its resemblance to the teeth of 
a shark is called toothed ornaments. 

The second period is distinguished by 
its large windows which have pointed 
arches divideil by miillions, and the 
tracery in ilowing lines forming 
circles, arches, and other figures, not 
running perpendicularly ; its orna- 
ments are numerous and very deli- 
cately carved. In the time of Ed- 
ward" III., w'hen this style was at its 
most perfect state, the form of the 
arch admitted of an equilateral 
triangle being precisely inscribed 
between the crowding point of the 
arch and its points of springing at 
the imposts. 

77w third jteriod^ the style usually 
known florid Gothic themuUions 
of the w'indows and the ornamental 
panellings running in perjicndicular 
lines distinguish this from the la^- 
named style ; this is often called The 
Perpendicular^ of this, Sir. Britton 
says, ‘it gives no idea of the increased 
expansion of the windows, nor of 
the gorgeous fiui-Iike tracery of the 
vaultings, nor of the heraldic de- 
scription of tiie enrichments which 
peculiar!}’' distinguish this period, 
neither d"oes it convey any informa- 
tion of the horizontal Hnffl of the 
doorways, nor of the embattled tran- 
soms of the windows, nor of the vast 
pendents that constitute such im- 
portant features in the third divi- 

■ sion.* 

Decorative eiyleof Gothic Architecture: \ 


first introduced in the reign of Ed- 
w'ard I., it was matured in England, 
and prevailed during the greater 
part of the 14th century. Its dis- 
tinguishing features, says Dr. Whe- 
well, are characterised by its window- 
tracery, geometrical in the early 
instances, flowing in the later ; but 
also, and perhaps better, by its trian- 
gular canopies, crocheted and finialed; 
its niched buttresses, wdth triangular 
heads; its peculiar mouldings, no 
longer a collection of equal rounds, 
with hollows like the early English, 
but an assemblage of various mem- 
bers, some broad, some narrow, 
beautifully grouped and proportioned. 
A capital with crumpled leaves, a 
peculiar base and pedestal, also be- 
long to this style. 

Early English Architecture, 
the first of the pointed or Gothic stylos 
of architecture used in England. It 
immediately succeeded the Norman 
towards the end of the 12th century, 
and gradually merged into the 
Decorated at the end of the 18th. 
The mouldings consist of alternate 
rounds and d*eeply cut hollow’s, with 
small fillets, producing a strong effect 
of light and shadow. The arches 
are usually equilateral or lanced- 
shaped, tho"ugli drop-arches are fre- 
quently met with, and sometimes 
pointed segmented arches: trefoil 
and cinquefoil arches are also often 
usedin small openings and panellings, 
The doorways of this style, in large 
buildings, are often divided into two, 
by a single shaft or small pin, with 
a quatrefoil or other ornament. The 
windows are almost universally of 
long and narrow poportions, and 
are used singly, or in combinations 
of two, tliree^ five, and seven: when 
thus combined, the space between 
them sometimes but little exceeds 
the width of the miillions of the 
latter styles. Groined ceilings arc 
very common in this style. The 
pillars usually consist of small shafts 
arranged round a larger circular 
pier, but others of a different kind 
are sometimes found. The capitals 
consist of plain mouldings, or are 
enriched with foliage and sculpture 
characteristic of the style. 

•Pomestic Architecture in England. At 
the termination of the York and 
Lancaster wars, the fortified style of 
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srcliitectiirc was gradualljr aban- a synopsis of the proportions of the 

doned in England ; and aa we had no Orders, and of various examples of 

other model of domestic arehlteeturc each, compiled by Mr. Reeds 

thaii the gable and the cottage, by for Pugin’s edition of Normani’s 

the duplication of this simple form, * Papliel of the Orders.’ 

in various positions, was ccmstTiieted ArcMtecttires analitiea of. There 


what has been called the Old English 
Manor-house gtyle. If we take a 
common two-fioored English gable 
and cottage, add to it one, two, or 
three cottages side by side, of the 
same size, and, in order to gain rooms 
out of the roof on the sides of this 
double or triple cottage, raise gable 
ends either projecting from the 
ground to the top of the roof, or 
merely raised from the eaves-drop; 
If we insert broad low windows di- 
Thlcd by simple wooden or stone 
niiillions, in these projecting gable 
ends, and similar ivindows at the 
ends of this double or triple cottage ; 
ornament the inclined sides of the 
gable ends above the eaves-drop by 
steps or small pinnacles, or both; 
then add a parapet, plain or embat- 
tled, wo have a iiianor-liouse in the 
most liorid style. Many such houses 
came afterwaVds to be adorned by a 
centre of architectural decoration, in 
which Rt»mao, Grecian, and Gothic 
were strangely mixed. There is, 
however, a certain degree of antique- 
like grandeur In such houses, which 
])ro<luees a very striking impression. 
This step towards a better style 
took place before the time of Inigo 
Jones. 

‘ The mansion at South Elmham, 
when entire, formed a quadrangle, 
as usual, of which stables and offices 
made up a part. The domestic and 
ecclesiastical styles are singularly 
combined in this building, though 
the latter seems to predominate ; and 
the occasional discovery of old iioor- 
stones, of a sepulchral character, in- 
timates that the projecting porch led 
to tlie chapel of tlie dwelling, not 
into the hall ; and yet the ceilings 
of the chambers where the tw-o wings 
and upper windows are obsei'ved, on 
the right hand of the porcli, are Hat, 
divided into small squares by the 
girders above, and covered with 
plastered mouldings, in the manner 
usually seen in dwellings of an early 
period? 

The two following pages contain 


Is perhaps no subject on wiiich 
persons are more apt to differ in 
their opinions than on the beauty 
of a building. In arcbitectiire the 
creative, power of ■Katu.re iierself is 
the model imitated. It is an art 
winch appeals directly to the un- 
derstanding, and has not the means 
of flattering the senses in the same 
way as the sister arts; hence its 
productions are not universally ap- 
preciated. The beautiful models 
of Nature, hovrever, are the index 
and guide of the painter and sculp- 
tor: a successful imitation of these 
models, even without an advance 
on the part of the artist towards 
those higher intellectual beauties 
wTiich distinguish the historical 
painter, is capable eff affecting us 
with very agreeable sensations. 
The object of an artist’s inquiry is 
not so much to Investigate meta- 
physically the cause of beauty in 
the prod’uctions of his art, as to 
study the effects that flow from 
those which by the common con- 
sent of ages are esteemed beautiful, 
and thus shorten his road by an a 
priori method. It is in this way 
that he "will more readily obtain 
information on those qualities 
which act on the understanding 
and excite our affections by means 
of the beautiful result tliej- exhibit. 
These qualities ma}' bo classed as 
follow^s : — 

Magnitude and solidity, as 
qualities which affect the eye. 

Oedee and HARaiONY, as quali- 
ties which affect the understand- 
ing. 

Richness and simplicity, as 
qualities which excite the affec- 
tions, — in which taste is tiie prin- 
cipal guide. These qualities an- 
swer to the three divisions which 
those ^ho have written on archi- 
tecture have usually adopted, 
namely— 

CoNSTBUCriON, in which the 
chief requisites are solidity and 

strength. 
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Besigk' OB Bispositiok, la 
which the pnncipal reciiaMtes ar« 
order aad harmoBj. 

Decob/Vtiox, whose reqaisitea 
arc richness or simplicity, accord- 
ing to the uatnre of the composi- 
tion. 

The business of an architect re- 
quires him rather to be a learned 
judge than a skilful operator ; and 
when he knows how to direct and 
instruct others with precision, to 
examine, judge, and value their 
perfonnances with masterly accu- 
racy, he may tnily be said to huve 
acquired all that most men can ac- 
quire : there arc but few instances 
of such prodigies as Michael An- 
gelo Buonarroti, who was at once 
the first architect, painter, geome- 
trician, anatomist, and sculptor of 
his time. 

Vitruvius observes, that an art 
enriched with such variety of know- 
ledge is only to he learaed by long 
and constant application; and ad- 
vises his contemporaries never to 
assume the title c.f architects till 
the}’' are perfect masters of their 
own profession, and of the arts and 
sciences with which it is connected ; 
a caution that even in the present 
times may perhaps not be unneces- 
sary. 

Architecture, Ifaval, the art of 
constructing ships and vessels to 
float on the waters. Naval archi- 
tecture has suffered more than most 
other sciences by the arbitra^ 
systems of those interest^ in its 
improvement. Disregarding the 
fundamental principles of all float- 
ing bodies, and too hastily giving 
up as hopeless the attainment of a 
theory combining experiment with 
established scientific principles, they 
have contented themselves Tsnth 
ingeniously inventing mechanical 
methods of forming the desIps of 
ships’ bodies, which they did not 
even pretend to prove had any 
connection with the properties of 
the machine necessary to insure the 
qualities conducive to its intended 
use. •For instance, some invented 
methods of forming ships’ bodies of 
arcs of circles; others, of arcs of 
ellipses, parabolas, or of whatever 
curve they might aj'bitrarily assume. 
They did not attempt to show that 
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these curves possessed any property 
which would render a ship a faster 
sailer, a more weatherly or safer 
ship, than any other curVe« which 
might have been adopted in the 
construction of the ship’s body. 

ArcMth-olus, a round chamber, the 
siuljdoriiini of a Koman bath. 

Architrave, the lower of the three 
principal members of the entabla- 
ture of an order, being the chief 
beam, or that part of the entablature 
which rests immediate!}^ on the 
heads of the columns and is sur- 
mounted by the frieze. The moulded 
enrichments on the sides and head 
of a door or window is called an 
architrave. 

Architrave cornice, an entablature 
consisting of an architrave and cor- 
nice only, without the interposition 
of a friez'e. 

Architrave doors, those which have 
an architrave on the jambs and 
over the door. 

Architrave windows, of timber, 
are usually an ogee raised out of the 
solid, with a roll over it. 

Archivolt, a contraction of the Italian 
architrave voliaio, a collection of 
members in the face of an arch, 
concentric with the intranos, and 
supported by imposts.- — An orna- 
mented band of moulding round the 
arch-stones—applied to the arch of 
a bridge ; it is the curve line formed 
by the upper sides of the arch-stones 
in the face of the work ; it is some- 
times understood to be the whole 
set of arch-stones which appear in 
the face of the work. 

ArchivoltTim, a cesspool or common 
sewer. 

Archway, an aperture in a building 
covered with a vault. 

Arc of contact, on the pitch line of 
a toothed wheel is that part w^hich 
passes the pitch point during the 
action of one given tooth with the 
correspondingtooth of another wheel 
moving in contact with it. 

Arcs doubleanx, a French term for 
arch-bands, and employed by Eng- 
iish writers from the t»ne of De 
FOrme, etc. 

Arctic, the Bear, the term applied to 
that portion of the heavens where 
the constellation of the Oreat and*} 
Little Bear are found. 

Arctic circle, a small circje of the 




sphere of the earth, 23-|;0 from the 
Korth Pole. 

Arctic pole, the northern extremity 
of the axis of the diiiimal motion. 

Arenbus, argnebns, or harquebus, 
a gun or hand cannon invented in 
the fifteenth century. It w’as cocked 
with a wheel, and carried a ball that 
weighed nearly two ounces ; the 
larger kind used in fortresses carried 
a bail weighing nearly three ounces 
and a half 

Arcula, a small cofier or box. 

Arcus, an area in the form of an 

ancient basilica. ^An arch ; a true 

arch is formed of a series of wedge- 
like stones or of bricks supporting 
each other, and all bound together 
by their mutual pressure. 

ALTCUS-toralis, in medieval architect 
turCf the lattice separating the choir 
from the nave in a basilica. 

Arcutio, a machine consisting of 
hoops. 

Ardassiues, a beautifully fine variety 
of Persian silk. 

Ardent spirit, alcohol, spirits of wine, 

Ardesia, a slate used in Italy for 
covering roofs. 

Are, the French measure of surface 
equivalent to 100 square metres. Ita 
multiples are called decare, hectare, 
miliare, etc. (See Hectare.') 

Area, in geometry, the superficial 

content of any plane figure. In 

building, an opening or way to the 
basement storj’’ 

Area drain, a narrow drain not 
covered, on the basement floor of a 
building, to remedy or prevent damp- 
ness in the connecting walls. 

Areas, in computing the superficial 
content of land, are generally ex- 
pressed in statute acres, roods, ami 
perches. The acre is equal to 10 
square chains of 60 feet, or 22 yai'ds 
in length. 

Area wall, the wall wliich forms the 
sides of an area. 

Areca, an East Indian palm produc- 
ing nuts which are eaten with the 
leaves of the Piper Betel and lime, 
as a narcotic. 

Arena, the area or floor of an amphi- 
theatre. 

Arenaceous, that which has the 
properties of sand : applied to rocks 
in winch sand is the chief ingredient. 

Arenarium, an amphitheatre, cem§« 
teiy, or sepulchre. 


ABZS 


ABIIILLAEY- 




Jprenes, a sand, generally qnartzose, presenting the equator, the ecliptic^ 
with %"ery irregular, tinequal grains, . or some great circle. . ■ , 
mingled with coloured clays. Armoiar, a defensive clothing of metal, 

Areometer, an instrument*' for mea- Armotiry, a storehouse or room in 
suring the density or gravity of fluids. “which armour is preserved. ' 

Areopagus, the court in which the Arnatto, the name of a vegetable 
Areopagites, or supreme judges of substance from the West indies, 
Athens, assembled. * *” of an orange-red colour, soluble in 

Areostylos, intercolumniations, when water and spirit of wine, principally 

their' distance from each other is four used by the dyer, and in colouring 
diameters. cheese and lacquers. (See .4n72afto,) 

Arerde, reared, built, or raised up. Aroma, the characteristic odour of 
Argand lamp, a lamp named after substances, hence aromatic. 

Argand. The current of air passes Aronade, embattled, a junction of 
through a circular wick. several lines forming indentations. 

Argentane, German silver, a compo- Arquerite, a silver amalgam found in 
sition consisting of eight parts of ; the mines of Arqueros in Chili, 
copper, two parts of nickel, and ; Arrack, a spiritous liquor made in 
three parts of zinc. Another form [ India, from various substances, but 

gives copper 50-000, zinc 25*0, and ’ often from the juice of the cocoa-nut 

nickel 25'0. j tme. 

Argillaceous, that wln'ch has the Arrage, in mining^ a sharp point or 
]>roporty of clay — apjdied to rocks I corner. 

in wliich clay prevails. Arragonite, a remarkable form of 

Argol or Argal, the crust which carbonate of lime, found in different 

forms in wine vessels ; it is a combi- shapes, from hexagonal prismatic 

nation of tartaric acid and potash, crystals of coralioid masses, 
often called tartar, Arras, tapestry, hangings for rooms, 

Argyrocopeion, the mint at Athens. first made at Arras in France, in the 
Ark, a shelter, a place of protection fourteenth century, 
from floods; in the time of Mo.ses, a Arrest, in mining^ in Derbyshire, the 
coffer or sort of bark, in shape and seizing by the ‘bnrmaster ’ of ore on 
appearance like a chest or trunk ; the nfinej or taking possession, 
also described by Moses as a little Arricciate, arriciare, according to 
wicker basket, in ■which he was ex- Alberti, the middle coat of themto- 

posed on the !Nile. The ancients in- nacid in fresco-painting *, its use is 

form us that the Egyptians used on to obviate any defects both in the 

the Kile barks made of bulrushes. first and last coats; according to 

Sometimes applied to a chest used in Pozzo, the arricciate is the first coat 

farm-houses for keeping meal or of mortar laid on the •w'all which it is 

flour. In medimval art it is a symbol required to paint, 

of the body of the Virgin Mary. Arris, in joinery and masonry^ the 
Armariura, a niche or cupboard near line of concourse, edge, or meeting 

the side of an altar. of two surfaces. 

Armeman architecture, the edi- Arris fillet, a slight piece of timber 
fices in Armenia, erected previously of a triangular section, used in raLs- 

to the cultivation of a Graeco- ing the slates against chimney-shafts, 

Homan architecture, supposed A.u, etc. 

260-314. (See Architecture.) Arris gutter, a wooden gutter of the 

Armeuiau bole, a soft red-coioured V form, fixed to the eaves of a build- 
earth, used occasionally as a pig- ing. 

meat. Axris-'wise, in hricMaying, tiles laid 

Armeman stone, the commercial diagonally. 

name of Lapis Lazuli f which see. Arrow Bifeot, the starch of the Af<z- 
Armilla, an ornament worn by Greek ranika arundinaceoy used as a nu- 
men and women as a bracelet or an tritious food, 
armlet ^Arsenal, a building for naval or mili- 

Armillary, resembling a bracket. * tary stores. 

The armillary sphere is composed of Arseniate, arsenic add united with a 
a number of hoops, each one re- base, as arseniate of copper 
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Arsenic, a greyisii metal of a crystal- 
line appearance, and veiy brittle. 
It sublimes out of tbe air uncbanged 
at 3G0% but in air it is oxidised, and 
becomes arseiiious acid: ."it is occa- 
sionally found alone, but it is gene- 
rally combined with copper, iron, 
nickel, cobalt, and other metals. 
Arsenic, White, the common name of 
the poisonous oxide of arsenic. 
Arshin, a Itussian measure of length, 

■ „ e€|ual t.o 2 1 feet English, 

Artesian wells, borings so called from 
a mode practised in Artois, in France, 
in boring for water. The boring 
must be sunk into a stratum which 
extends to a level higher than the 
top of the bore hole, so that the 
water overflows. It is, however, 
often now applied to deep wells sunk 
through im[)i-rmeable into permeable 
strata, irrespective of the geological 
conditions of the strata. (See Weih.) 
Arthur’s oven. According to the tes- 
timony of Bf >€thlus, we had- a speci- 
mcu of one of the Koman temples in 
Britain, built in the time of Vespa- 
sian, remaining in that singular 
little structure called Arthur’s oven, , 
not far from the WidI of Antoninus.. 
He says, according to tradition, 
there was an inscription on a stone 
declaring timt the building w^as 
erecte<l by Vespasian, in honour of 
the Emperor Claudius and the God- 
dess Metory. It had a tessellated 
pavement. It was 19 feet 6 inches 
in diameter within, arched towards 
the top, with a round aperture (like 
that of the Pantheon Borne) in 
the mhlst of the dame tl feet 6 
inches diameter, and tlie utmost 
height to the periphery, o»* edge of 
tikis aperture, from the door, 22 feet 
At a little distance from the top, 
beneath the circular opening in the 
midst of the dome, was a small square 
window on one side, and round the 
inside, resting on the floor, were stone 
seats, aud against the wall on the 
south side an altar j the dowf of en- 
trance, ivhieh had a regular Boman 
arch, being placed under #iie square 
window. 

Arthur’s oven was pulled down 
about 1743, by Sir Michael Bruce of 
Stonehouse, near Falkirk, for the ' 
sake of the stones j but with little 
profit to himself, for the stones 
were used inP constructing a mill- 


dam, w'liicli w'as soon carried away 
by a flood. Seethe ‘Antiquarian 
Bepertory,’ vol. iii. p. 73 ; also Pen- 
nant’s ‘ Tour in Scotland,’ pt. i. p. 
242, and pt. ii. p. 22S ; and General 
Boy’s ‘ Mililaiy xlntiquities,’ pi. 3G ; 
and Gordon’s ‘ Bin. Septoiitr.,’ p, 24, 
tab. ’ 

Few Boinan arches existing in 
Britain,— few, it appears probable, 
were ever erected in it by that peojde, 
and those of no great magnifleence, 
— the arch was probably a recent in- 
vention when the Konians had pos- 
session of this island. 

: Artificer, one who possesses a supe- 
j rior knowledge as an artist or manii- 
1 , facturer. 

j Arzica, according to Cennini. an arti- 
j ficial pigment of a yellow colour, 
j used at Florence for miniature-paint- 
! ing. The Bolognese MS. show that 
i it w^as a yellow lake made from the 
herb gmlda, the Spanish name 
I the reseda lufmhi. it is also a '^'ellow 
earth used in painting ; also used for 
making moulds for casting brass. 
This eartli yields an ochreous pig- 
ment of a pale yellow colour whicli, 
ivheii burned, changes to an orange 
colour. ■ ■ 

Asarotum, a kind of chequered pave- 
ment used by the Bomans. 
Asbestos, a mineral of the hornblen- 
dic variety : it derives its name fronr 
its property of resisting the action of 
fire. It is now proposed to use this 
mineral as a packing for the pistons 
of steam-engines. 

Ascent, m mechanics, the motion of a 
body from the earth’s centre ; used 
also in geonietr3\ 

Ash, a superior W'ood, of British 
growth, of a brownish white, with a 
shade of green; it is tough and 
elastic, and superior to any other 
•kvood exposed to sudden shocks and 
strains ; used for frames of machines, 
•wheel carriages, inside work of fur- 
niture, etc. Specific gravity, 0*76 ; 
weight of a cubic foot, 4B5 lbs.; 
weight of a bar 1 foot long and 1 
inch square, 0-33 lbs.; will bear 
without permanent alteration a 
strain of 3,540 lbs. upon a square 
inch, and an extension of of its 
length : weight of modulus of elas- 
tieity for a base of an. inch square, 
1,040,000 lbs. ; height of modulus of 
elasticity, 4,970,000 feet; modulus 
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of K-siIienci?, 7*6; specific resilience, ’ 
10. (Cnkiiiateil from Barlow^s ex- 
periments.) ^ 

Comparct! vitli cast-iron as^nuity, 
its sti*eTi;;:(tli id r("23 ; its extensibility, 
2*6 ; ami it* sJ ill ness, 0*089. 

AsMar, a teriii applleti to common or 
freestones as tliey come out of the 
qiiarrv. By asiilar is also meant tlic 
facing of squared stoiies on the front 
of a building : if the ivork be so 
Miootliet! as to take out the marks 
of the tools by wliicli the stones were 
first cut, it is* called plane ashiar ; if 
figured, tooled ashlar^ or random 
tookd, or diisdleti, or boiistcd, or 
pointed : if the stones x>rojcct from 
the Joints, it is said to be rusticated* 
Cautions to he observed in the union 
of ashlar facinq with brick or rubble 
kteklng,’-^n\o 'backing (composed of 
suiaii material and iniidi mortar) 



will settle more than the face ; and 
the latter will consequently bulge. 
Tins is easily remedied by com- 
puting, and allowing for, the differ- 
ence of settlement; and by a due 
regard to the occasional bonding of 
the ashlar, so as to make the wall 
one substance, instead of two diffe- 
rently conditioned. The preceding 
sketch illustrates the conseriuence of 
weight pressing upon unbonded 
jishlar and upon yielding rubble. 

Ashlering, in earpenirg^ the fixing of 
short upright quarterings between 
the rafters and the floor. 

AsiL-pan, in locomotive engines^ an 
iron box, open to the front only, 
attached to the fire-box to receive 
the ashes from the fire. 

Aspect, in architecture, the front si-, 
tuation of a building, or direction 
toward any point. 

Aspen. (See Fcplar JFood.) 


Asphalt, native bitumen used -with a 
mixture of earth, clay, or sand, as a 
pavement. 

Asphalt Pavement, from time to 
time exfieriments have been made to 
form roads of asphalt mixed with 
earthy matter in various proportions. 
O* late, several experimemts have 
been made in the City of Lonchai, 
and elsewhere : such pavements, both 
for carriage and foot ways, have been 
laid down. This asphalt pavement 
rests upon a bed of Portland cement 
concrete nine inches in thicknep ; 
Upon this the asphalt composition 
is spread in a boiling liquid state in 
j two layers. The Limmer asphalt — 

' so called from the district Limmer, 
near the city of Hanover, from which 
it is brought — has been in use in 
many of the continental cities for 
some years. 

The Val de Travers asphalt has 
been subjected to a satisfiictory trial 
in Cheapside and the Poulti*y. 
Aspiialtiim, called also Bitumen, 
Mineral Pitch, etc. ; it is a resinous 
substance rendered brown by the 
action of the fire, natural or artifi- 
cial. The substances employed in 
painting under this name are the 
residua of the distillation of various 
resinous and bituminous matters in 
preparing their essential oils, and 
are black and glossy like common 
pitch, which ditos from them only 
in having been less acted upon 
by fir^ and in their being softer. 
Asphaltum is principally used in ofl- 
painting; for which purpose it is 
first di^olved in oil of turpentine, 
by which it is fitted for glazing and 
shading. Its fine brown colour and 
perfect transparency are lures to^ its 
free use with many artists, notwith- 
standing the certain destruction 
which awaits the work on which it 
is much employed, owing to its dis- 
position to contract and crack from 
changes of temperature and the at- 
mosphere, 

Assafeetida, a gum resin with a 
strong foetid alliaceous smell, used 
mediciflally. 

Assay, to examine and prove metals 
by the action of fire. 

. Assay balance, a very accurate ba- 

1 lance, used in determining the exact 
weights of very small bodies. 
Assaying, ascertain^g the qualities 





of i^old and silver with respect to 
tlieir purity, 

iL-SS-hook, in mining, a piece of 
iron tiiraed like the letter S to sub- 
stitute a link liable to break. 
Assemblage, in mrpentrg and 
jainenj, fraraino:, dovetailing, etc. 
Assemblage of the Orders, in 
architecture, the placing of cohunns 
upon one another in the several 
ranges. 

Assembly room, the room or suite of 
rooms appropriated to the reception 
of large parties, for balls, etc. 

Asser, a term used by Vitruvius for a 
rafter, carrying the tile of a roof. 
Asseris, small rafters immediately 
beneath the tiles of a roof. 

Assisse Court, an edifice erected for 
the accommodation of the officials 
and the public at tlie sessions of the 
judges of the superior courts, 

Assula, or Ast-ala,chippings of blocks 
of stone, small marble slabs. 
Assurance, or Insurance, a contract 
to make good a loss. 

Assurance Companies, or Socie- 
ties, afford protection to persons 
from the chances or hazards to which 
their property or interests may be 
exposed. 

Assurance on human life is a con- 
tract by which a certain amount of 
capital 23 secured at the expiration 
of a stipulated period, either by the 
payment of a specified sum at the 
time ot effecting the assurance, or bv 
the annual payment of a sraalleV 
amount, according to the age of a 
person whose life is assured. 

^ A person, with the view of secu- 
ring a certain sum of money to his 
family after his death, desires to 
effect an assurance, either for a 
determinate period, . as one^ three, 
five, seven, ten, or more year^ or 
for the whole term of his life. In 
the first case, if the persons whose 
hfe^ is assured, die hefnre the expi- 
ration of the term specified in the 
policy, his inheritors receive the 
amount ft»r which the assurance has 
ten effected; but, if the assured 
Inelmjond that period, they receive 
nothing, and the assurer ilaps the 
advantage of the contingency. In 
the latter case, -that is, hy assn- 
ranee for the whole term of life,— the 
inheritors are entitled to receive the 
amount named in the policy, upon 
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proof of the death of the person 
whose life has been assured. To 
prevent the forfeiture of the policy, 
it is in all cases essentially important 
that the conditions upon which it 
has been granted be strictiv complied 
with. 

The calculation as to the amount 
of premium sliould be made accord- 
ing to mathematical expectation,— 
that is, ef|uitably as to botli parties, 
allowing a fair rate of profit to fhe 
party granting the assurance. If the 
terms for assuring 100/. be required, 
for one year, the probability must 
depend on the age of the 'person 
whose life is proposed to be assured ; 
and in equity the sum to be paid 
should be equal to the value of the 
expectation, multiplied by the proba- 
bility of its being obtained. Bhould 
the age of the person be forty years, 
the probability of death in the course 
of the year ■will be, according to the 
tables of mortality generally adopted, 
tH?-; tins fraction, multiplied 
by 100, gives the price of the assu- 
rance, namely, X*74 nearly. The 
result, ^ according to the tables of 
mortality used in Trance, is 1'89, 
This is the rate charged by the 
* General Assurance Coiiipan}-’ cs- 
tablishedat Brussels ; but the*Belgic 
and Strangers’ Union Society* 
charges at the rate of 1-87. Both 
societies adopt Dubillard’s table of 
mortality, which is deposited in the 
Bureau of Longitude in Paris. 

The profit to the assurer thus ap- 
pears to be reduced to the interest on 
the sura paid by the assured ; but 
persons in health being alone ac- 
cepted, the chance of profit thereby 
becomes considerable. For a longer 
term than one year, the calculations 
are made on an estimate of the pro- 
bable amount of interest derivable 
from the premium paid by the as- 
surer. 

Assy nt marble, a ■white and greyish - 
white British marble, found in 
SuthOTlaucMiire. 

Assyrian Architecture is not very 
different from the Egyptian {which 
architecture' of the period 
of hiineveh and the lower dynasties 
may be inspected in the 'British 

- aluseum. 

Astatic needle, a magnetic arrange- 
ment upon which the influence of the 
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earth’s magnetism is rendered dor- Emperor Hadrian, at Eome, for the 

Slant, Two fears or needles are promotion of literary and scientilic 

adjusted with their poles revemed, ■ studies. 

Astelj,. in mining, a hoard or plank, an Atliwart-liawse, the situation of a 
arcli or ceiling of hoards, over the ship when driven by the wind r^r 
Bien'’s heads in a mine, to protect them. tide across the fore-part of another. 
Asterik Star-stone, a Sapphire* Atlantes,. fra urc/dtecfere, male figures, 
Asteroids, a term usmiDy applied used similarly to the female Carya- 

tQ tile group of small planets feet ween tides, in place of columns. 

Mars and Jupiter. Atmometer, an instrument used to 

Astragal, a small moulding, wdiosc measure the quantity of water evapo- 

cruntour is cinmlar, at the neck of rated in a given time. ■ 
the shafts of columns, next the apo- Atmosphere, the invisible elastic 
physes : it also oeeiirs in the base fluid which surrounds the Earth to 
of Ionia columns, and below the an unknown (exact) height, and par- 
fasciffi of the Corinthian epistyliiim. takes of all its motions ; the con- 
Astrag^ planes, commonly called stituent parts are— oxygen and nitro- 

moiilding planes. gen, water, carbonic*' acid gas, and 

Astragal tool, for turning, used to unknown bodies. The heiglit of the 
produce a moidfling or ring^ atmosphere is measured by a column 

Astralite, a glass resembling avan- of mercury of 20*022 inches, -which 

turine— containing crystals of a com- has been adopted in France as the 

pound of copper. mean height of the barometer at the 

Astrolabe, an instniment of wood or surface of the sea, 
brass consisting of a round x^lane The mean pressure of the atmo- 
about 12 or 18 inches in diameter, sphere at London is 28*89 inches of 

with several graduated circles. By mercury =14*18 lbs. upon a square 

means of it heights, depths, or dik inch. (Royal SociGt 3 %) The pressure 

tances can be measured. of the atmosphere at the sea level is 

Astronomy, a mixed mathematical usually estimated at 30 inches of mer- 

science, which treats of the heavenly enry, which is about 14 lbs. upon a 

bodies, their motions, periods, eclip- square inch, and equivalent to a 

ses, magnitudes, etc., and of the column of w*ater 34 feet high, 

causes on whicli they depend ; the Atmospheric currents, in high 
knowledge of astronomy is essential latitudes, when undisturbed, are 

in navigation and in measuring the westerly, partieularlv in the winter 

Eartli’s surface : the diameter of this, season. If storms and gales are satis- 

the third planet in the system, is factorily determined to revolve bv a 

7,924 miles and 7 furlongs. fixed law, -w^e shall be able, by study- 

Astylar, a term which expresses the ing these disturbing causes of the 
absence of columns or pilasters, usual atmospheric currents, to dis- 

where they might otherwise be tinguish revolving gales, and, thus 

supposed to occur. dangers may be avoided and voyages 

Astyllen, in mining, a small vrard or may be shortened. The indications 

stoppage in an adit or mine, to pre- of a revolving gale are, a descending 

vent the free and full passage of barometer, and a regularly veerin«»* 

-water, by damming up. wind. ^ 

Asylum, in the Ureek State.?, the Atmospheric engine, an engine in 
temples, altars, sacred groves, and which the steam is admitted only to 

statues of the gods ; a place provided the under side of the piston for the 

for the protection of debtors and up-stroke ; it is then condensed, and 

crimmais who fled for refuge. the top of the cylinder being open, 

Atacamite, prismatoidal green mala- the down-stroke' is caused by the 

dnte, a native muriate of copper. pressure%f the atmosphere. J^arine 

Atelier, a name given to the w’ork- engines on this principle have three 

rooms of Kulptors and painters, also cylinder connected to one crank- 

cmled studios. ^ shaft, to obtain uniformity of motion. 

Athauor, an ancient term for a metal Atmospheric rail-way, a railway in 
furnace. which air is used as the propelling 

Athenseum, a school founded by the | power. The conclusions drawn by 




Mr*K. Steplienson are as follows 1st, 
That the atmospheric system is pot 
an economical mode of transmitting 
power, and inferior in this respect both 
to locomotive engines and stationary 
engines with ropes. 2ndlT, That it 
is not calculated practically to ac- 
quire and maintain higher velocities 
than are comprised in the present 
working of locomotive engines. 
Srdly, That it would not, in the 
majority of instances, produce eco- 
nomy in the original construction of 
railways, and in many would most 
materially augment their cost. 4thly, 
That on some short railways, where 
the traffic is large, adniitting of 
trains of moderate weight, but requir- 
ing high velocities and frequent 
departures, andw'here the face of the 
country is such as to preclude the 
use of gradients suitable for locomo- 
tive engines, the atmospheric system 
would prove the most eligible, 6thly, 
That on short lines of railway, say 
four or five miles in length, in the 
vicinity of large towms, where fre- 
quent and rapid communication is 
required between the termini alone, 
the atmospheric sj^stem might be 
advantageously applied. 6thly, That 
on short lines, such as the Blackwail 
Kailway, where the traffic is chiefly 
derived" from intermediate points, 
requiring frequent stoppages between 
the termini, the atmospheric system 
is inapplicable, being much inferior 
to the plan of disconnecting the 
carriages from a rope, for the accom- 
modation of the intermediate traffic. 
7thly, That on long lines of railway, 
the requisites of a large traffic cannot 
be attained by so inflexible a system 
as the atmospheric, in which the effi- 
cient operation of the whole depends 
so completely upon the periect per- 
formance of each individual section 
of the machinery. 

Atmospheric vapour. Beluc proves 
the amount of force and vapour in 
a vacuum of any given dimensions 
is equal to its force and quantity in 
an equal volume of air a% the same 
temperature, or that the temperature 
of the air will determine the force 
and quantity of vapour held in it. 
M. le Koi, however, first observed' 
the temperature at which dew com- 
mences to be deposited, as a rule of 
ascertaining The moisture of the 
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atmosphere. Mr. Dalton investigated 
the force of vapour of every tempera- 
ture, from zero to the boiling-point 
of w’afcer (Fahrenheit), and expressed 
this force by the weight of the mer- 
curial column it could support in the 
tube of the barometer. Dalton and 
Le Koi find the clear point by pouring 
cold water into a glass, and" marking 
tiie temperature at which it just 
ceases to deposit dew on the sides of 
the glass in the open air. The tem- 
perature here observed is the point 
at which dew' would begin to be 
formed. From this Dalton infers not 
only the force exerted by the vapour, 
but also its amount in a perpen- 
dicular column of the whole atmo- 
sphere, and likewise the foi’ce of evap- 
oration at the time of observation. 

Atom, an indivisible particle of 
matter : — the idtimate particle. 

Atomic weiglits are the quantities 
in which the different objects of 
chemistry, simple or compound, 
combine" with each other, referred 
to a common body, taken as unity. 

Atramentmn, a Vljo made of soot 
mixed with burnt i*esin or pitch, used 
by the ancients, particularly by 
painters ; used also as a varnish. 

Atrium, a term applied by the Ho- 
mans to a particular part of a pri- 
vate house : the court or hall of a 
Greek or Eoman house entered 
immediately from the fauces of the 
vestibulum. 

Attal, Attle, Adall, Addle, m 
mining^ rubbish, the waste matter 
from which the ore has been sepa- 
rated. 

Attar, orOttar,orOtto, the odorous 
oily principle of flowers, more especi- 
ally of roses. 

Attic base, the base of a column of 
upper and lower torus, a scotia, and 
fillets between them. 

Attic Order, a low order of architec- 
ture, used over a principal order, 
never with columns, but with antm 
or small pilasters. 

Attics should not be less than one- 
quarter nor more than one-third of 
the order they surmount: they are 
frequently decorated with small short 
pilasters, whose breadth ought to be 
equal to the upper diameter of the 
column underneath them, and their 
projection usually not more than one- 
quarter of their breadth. 
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Attic storyj, tlie upper story of a ing, based tipon tlie photographic 

lioiise ivhen the ceiling is spuare pictures produced on the mixture of 

with the sides, l»y which it is distin- gelatine and the bichromate of potash, 

giilsheci from a common garret. By .this process fac-similes of the 

Atticurgns, a term applied by Titru- works of the artist are produced. (See 

vius to file base of a coiimm, which FhoUiffraphy,') 
lie cleseribesas divided by a scotia or Auxiliary, or cushion-rafter, a term 
trocTiilus, with a fillet" aliove and apyilicd to the raking-piece of the 
below, and beneath all a plinth. truss'in a ^ green, post.,: , 

Attributes, in. architecture.! symbols AvaLlage,A/’.,iVi jHefe//wryy, the balling 
given to f giires, or disposed as oma- process. — *Xt consists in collecting to- 

mmts on a building, to indicate a getber by means of the bar all the^ 
distinguished character. pieces of decarbonised iron, and form- 

Attrition, the rubbing of bodies one ing them into a ball in the centre of 
against another, so as to destroy their the hearth.^ — Fercy, (See Ballmg,} 

surfaces. * Avant mure, an outward wall. 

Auditorium, an apartment in Awanturiue, a translucent cpiartz of 
monasteries for the reception of a brown cr reddish-brown colour, 
strangers; also, a pdace where the , dways found encloaing particles of 
Itoman orators and poets recited their ■ mica. 

compositions. Aweiiue, a passage from one part of c. 

Auger, a tool for boring large holes; ■ building to another, 
it consists of a wooden handle, tmni- Awerage produce, the quantity of 
nated at the bottom witli stool. metai contained in 100 parts of ore. 

Aula, an area or open |)Iace ; i.n Average standard, the price per ton 
ancient Eoman architecture, a court of f ne copper in the ore after deduct- 

or hall. ing the charges for smelting, 

Auleolum, a small church or chapel. , Avermucstor, an instrument tor 
Aureola, a crown of glory, given by cutting oiF the branches of trees, 
.statuaries, etc., to sairsts, etc., to Aviary, an apartment or building for 
denote the victory tlity have ob- the keeping of birds, 
tained. Avignou-berries, the small yeIlo\\r 

Aurificina, a place for melting and re- berries of the buckthorn, used for 
fining gold, etc. dyeing, 

Auxipetruia, Auxipentrum, leaves Avoirdupois, the common weight of 
of tin-foil vamifiliecl and coloured this country, consisting of 16 ounces 

with saffron, and used in the middle (of 437|- grains) to the pound or of 

ages ill mural painting as a substitute 7,000 grains. It Is used for all sub- 

hw gold. stances but gold, silver, and precious 

Aurum, anciently, gold. stones. 

Auruxa Musivum, IMosaic gold, an Avolta, a place vaulted or arched 
amalgam of tin, mercury, sal am- over. 

monia, and sulphur. It is em]doyed Awash : an anchor hove to the surface 
as a bronzing powder fur plaster of the wmter is awash, 
fgures. A-weather^ a term applied to the 

Autogenous soldering, a process of helm of a ship when it is put in 

.-soldering invented in France by the the direction from which the wind 

Count de Kidicmont in which an blows. 

hydrogen fame is urged by common Awexgh, an anchor is said to be 
air, and the fame is used at once to aweigh when it is lifted out of the 
effect the soldering, with either ordi- ground. 

nary' solder or lead. Awning, a covering of canvas over 

Autoraaton# an apparently self-acting thedec^of a vessel, or over a boat, 
machine, constructed of weights, as shelter from the sun or rain, 
levers, pulleys, and springs, by means Axal seetion, a section through the 
of which it continues in motion for a axis of a body, 

definite period. 'Axes, the timbers of a roof which 

Autometo, an inrtamment to measure fom two Aides of a .triangle, the 
. the qnaarity of moisture. tlgiinm bdng the base : more gene- 

Au|i«typo^ a procw of fine art print- tmj termed PrlncipSls, 
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Axe, or broad axe, a tool used in 
hewing timber. 

Axe-stone, a name fSr ' the 
Indians of the Pacific Islands making 
hatchets of it. (See Jade,) 

Axioin, a self-evident truth.. 

Axis, in architecture^ an imaginary 
line through the centre of a column, 
etc., or its geometrical representa- 
tion: where different members are 
placed over each other, so that the 
same vertical line, on the elevation, 
divides them equally, they are said 
to be on the same axis, although 
they may be on different planes: 
thus, triglyphs and modillions are 
so arranged, that one coincides with 
the axis or line of axis of each co- 
lumn : in like manner, the windows 
or other openings in the several 
stories of a facade must all be in the 
same respective axis, whether they 

are aU of the same breadth or not. 

In geometry^ the straight line in a 
plane figure, about 'which it revolves 

to produce or generate a solid. In 

mechanics^ the axis of a balance is 
the line upon which it moves or turns. 

In turning, an imaginary line 

passing longitudinally through the 
middle of the body to be turned, 
from one point to the other of the two 
cones, by which the w’ork is sus- 
pended, or between the back centre 
and the centre of the collar of the 
puppet wdiicii supports the end of the 
mandril at the chuck. 

Axis of a circle or sphere, any line 
drawn through the centre, and ter- 
minated at the circumference on both 
I sides.—Of a cone, the line from the | 
vertex to the centre of the base.-— Of 
a cylinder, the line from the centre 
of the one end to that of the other. — 
In peritrochio, a wheel and axle, 
one of the five mechanical i^-wers, 
or simple machines; contrived chiefly 
for the raising of w'eights to a con- 
siderable height, as water from a 
well, etc.— Of rotation, of any 
solid, the line about which the body 
really revolves 'when it is put in 
motion. 

In every possible change Ct position 
of a rigid* body relatively to a fixed 
centre^ there is a line traversing that 
centre whose direction is not changed? 
tins is the axis of rotation. 

Axle, in locomotive engines, journal, 

. or neck the of the axle turned 



and polished for revolving in the 
axle-box bearing. 

Axle, axle-tree, the bar wliich joins 
the wheels of a carriage, upon which 
the carriage Is carried. 

Axle-bearing, in locomotive engines, 
the gun-metal, or other metal bear- 
ing, under W'hicli the axle journal 
revolves: it is nicely fitted to the 
journal, and lubricated hy^ a siphon, 
to reduce, as far as practicable, the 
friction on the journal. 

Axle, leading, in locomotive engines, 
the front axle of the engine ; eight- 
wheeled engines have twO' axles in 
front of the driving wheel axle, and 

■ they are often called leading axles. 

Axle, trailing, the last axle of the 
engine, iisuidly placed under the 
foot-plate: in Stephenson’s and 
Crampton’s patent engines, the driv- 
ing ivheel axle is the last axle. 

Axles, driving wheel, in locomotive 
engines, with inside cylinders, thi.s 
is a cranked axle ; •with out.side_ cy- 
linders, it is a straight axle; it is 
called the driving axle because the 
connecting-rods and eccentric-rods 
connect this axle to the pistons, 
slide-valves, and pumps, and by con- 
verting the rectilinear motion of the 
piston into a rotatory one, it propels 
or drives the engine in the direction 
required. 

Axle-box, in locomotive engines, the 
box (usually cast iron) fitted up with 
a metal beming in it, which rests 
upon the polished part of the axle. 

Axle-box cover, in locomotive en- 
gines, the plate of iron (usually lined 
with leather) fitted to the top of the 
axle-box to keep the oil clean, and 
also from shaking out by the motion 
of the engine. 

Axle-box siphon, in locomotive 
engines, the small tubes fitted into 
the top of the axle-box for feeding 
oil on to the axle journal as it re- 
volves : the oil is fed by a piece of 
cotton or worsted, having one (iid 
introduced into these x>ipes, and the 
other end lying down amongst the 
oil in the axle-box. 

Axle-guards, or born-plates, in 
locomotive engines, the parts of^the 
frame in which the axle-box slides 
up and down, as acted upon by the 
springs. 

Axle-guard stays, in locomotive en- 
gines, the iron rods bolted to the 
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fmme and to all the ends of the axle- 
guard?, to strengthen them, 
Ayr-stoiie» snatestone, which see; 

also Moms, . . 

Azimnth. compass, an instrument 
used at sea for linding the sun’s mag- 
netic azimuth. . 

Aziniutli dial, a dial of which the 
style or gnomon is perpendicular to 
. t lie plane of the horizon. 

Azote, Die old name oi Yitrogen, a 
gas wliioli forms an important consti- 
tuent of atmospheric air, etc., hut 
which, ’tv hen breathed alone, destroys 
life. (See Mitrogen.} 

Aziare, blue colour; in pamiing^ a 
bright and florid tint of blue, equal 
in force to ultramarine with the 
addition of a little white. (See Ultra- 
muYlm^ 

Azzuro di Biadetto, an aitidcial 
pigment ; it is the same as bice or 
cendres bleucs'^ it is sold in Italj” 
under the name of fJiadetto. 

Azzuro di Pozzuoli, another name is 
siaalto ; it is a kind of glass com- 
posed of sand, nitre, and copper 
tilings, grounfl, and used in fresco- 
painting. The Vestorian azure 
which Vitruvius describes. 

Azzuro di terra. (See Bice.) 
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Babel, Tower of. According to Sacred 
llistory,^ built by the posterity of 
Noah, after the Flood ; remarkable 
fur its great height, and for the dis- 
appointment of the builders by the 
confusion of their language. It was 
erected in the plain of Shinar, upon 
t he banks of the great river Euphrates, 
and near the place where the famous 
city of Babylon subse<,|uent]y stood. 

Babbifs Metal, a soft metal con- 
sisting of 50 parts of tin, 1 of copper, 
and 5 of antimony. It may be re- 
. garded as a sort of metallic grease. 

Bablali, the rind of the 3£imosa cin- 
emrid, which is used for dyeing drab. 

Babylouiau architecture takes its 
app>ellation from the magnificence 
and extent of the public buildings of 
<^^7 was founded bj 


Nimrod about 1665 years before 
Christ; its wmlis were fifty cubits 
thick and 200 in height, built of 
bricks made from the earth dug out 
of the ditch, that surrounded the city. 
A few fragments only remain. 

Babylonian engine, an engine of 
a very hypothetical character which 
is said to have been employed to raise 
water from the Euphrates to supply 
the hanging gardens of Babylon. 

Bac, in navigaiwu^ a praam or feri'y 
boat. 

Bacca, a Hglit-house, watch-tower, .or 
beacon. 

Baecalaureus, an ecclesiastical appa- 
ritor or verger, who carries a staff of 
office. 

Baccharis, ploughman’s spikenard- 

BacUlum, a long walking stick re- 
presented in ancient works of art as 
borne by travellers, shepherds, etc. 

Back, in brewing, a large fiat tub used 
to cool wort; a large vat or cask 
used in breweries and distilleries ; 
they are sometimes mad 3 to hold 1 ,200 
barrels . — In minmg, the back of a lode 
is the part of it nearest the surface ; 
the back of a level is that part of the 
lode extending above it to within a 
short distance of the level above. 

Back-board, in turning, that part of 
the lathe which is sustained by the 
four legs, and which sustains the 
pillars that support the puppet-bar; 
the back-board is only used in the 
best constructed lathes. 

Back centre screw, the screw for 
setting up the back centre of a lathe, 
to the wrork to be turned, after the 
pappet-head has been fixed. 

Backed, a sea phrase : to back an an- 
chor, to carry out a smaller one 
ahead of the one by wffiich the vessel 
rides, to take off some of the strain. 

Background, in painting, is the s pace 
of ground behind the principal objects 
of the picture. 

Backing, preparing the back of a book 
by glueing for receiving the coi er. 

Back-joint, applietl by masons to a 
rebate such as that made on the in- 
ner side of the jamb of a chimney- . 
piece to%eceive a slip. - 

Back lash, the excess of the space 
between the teeth of one ’wheel alcove 
the thickness of the teeth of another 
wheel, with which the first wheel 
gears ; it is also termed pZay. 

Back-links, the imks in a parallel. 


BAD9EES. 


motioTi -wliiclx connect the air-pnmp 
rod to the beam. , , the 


are in shape somewhat like a dusting 
brush, being open and spreading at 
the end. . , _ * 


e a h-ip, two Badigeon, in st(itnar7j, a mixture of 

edcre of a rafter bet^\een t'\ nnfl freestone sifted and 


S of a hipped roof, fbrrn^ g an 

angle, so as to range xvith the ratters 
on each side of it. 


plaster and freestone sifted and 
Irround tos^ether, used hy statuaries 
to repair defects in their work. 


anauie uuui, 

elbows in the same plane -w ith the 
shutters: when framed it is oom- 
monlv with single panels, mth 


this term is used except lu 
making districts of the htorth of 

England. Am a 


monly with single panels with stalks from a 

mouldings on the ^.g ^ gucrar mill, used chiedy as fuel. ^ 

BaS^ainting, the art of painting it is Sailed a chaplet; when plain, a 

, B"aU.ahath,,. . 




JSfaxdicaL To bagpipe the 


rafters of a roof. . . j i „ 

Ttflok-staff, an instrument invented by 

Capt. Davis for a sea quMrmt, so ground, a court, 

named because t'le hack of the ob Da y,^ ^i^^ ^ fovtrass; m 

server is turned towards the si acceptation, frequently ap- 

Blokitayl long ropes from ftejop- awiterbath. Incoolce^^^ 

mast heads to both sides of the stop, Vessel of hot water in 

where they are .extended to the “ 

channels. « Tin-inco secco, a white material made 

Back-stay stool, a ij^e steeped in water until all its 

plank fitted for the seearity of the ia removed, then powdered 

dead-eyes and cha^ fof Sle ^ added to it. It is used m 


mizen is to lay it aback by bi ingipg 
the sheet to the weather-mizen rig- 


cicad-eves uuu 

stays, though sometimes the 

are left long enough at *0 after end 


CailEUvihV in iviiiw . -v., — i- - ^ 

marble is added to it. It is used m 

fresco-painting 


^^^rbSsTarstblttr Bg^^coars^- woolicn fabric with 


- forme oacK'SiajB iATio. -nnT> 

Back-maker, a cooper who mak ^^Ir’s ’central rule for the con- 

BSme& art^f mrt 

ra‘:^ra,h?aehelpcfbaculi, nS'erm for a 

Other authonties in ancient works of ^rm«lihv or difference in 


other authorities in ancient works ot 
art : sometimes they are only used as 
a mark of distinction, and at others 
as a defence: the original of the 
modern sceptre. , i 

Badge or cognizance^ a mark used in 
heraldry as a distinguishing sign ; 
also the ornamentation o« the stern 

Badgm?' (JBlaireaux, JV.), brashes 
used by oil painters for blending the^ 
ni<mients into each other; they are 
made of the hair of the badger, and 


mining the equality or difference in 
heavy bodies, and consequently their 
masses or quantities of niattei# 
Balances of various kinds arc com- 
monly used— as the common balance, 
the bent lever balance, the lloman 
balance, and the Swedish or Danish 
balance— for the adjustment of de- 
ferences in weights, etc.— Balance, 
or equilibrium, in a picture, is when 
the forms of objects, the lights, 
shades, colours, and expressions, 
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are happily adapted to each other, ; 
and no one figure or colour over- 
powers or ohscures the rest. When 
a building is seen in one corner of 
a picture, it is frequently balanced 
by something in the other; even a 
large bird will produce the effect. 

Balance (Tlie) of a clock or watch, 
the part which, by the regularity of 
its motion, determines the beat or 
strike. 

Balance-gates, in hydrauliG engineer- 
ing, may be described by referring 
to those made for the Compensation 
Eeservoir of the East London Water- 
works. These gates were designed 
for the purpose of discharging the 
body of water collected in the reser- 
voir during the rise of the tide, in 
order to supply the mills lower down 
the river Lea, which might otherwise 
have been injured by the amount 
withdrawn from the river by the 
pmnping-cngines of the Water Com- 
pany. They differ in construction 
from common flood-gates, being 
made to work upon a vertical shaft 
or spindle as a centre, and having an 
equal surface of gate on each side of 
that centre ; so that whatever pres- 
sure of water there may be on one 
side of the gate tending to force it 
open, there is as great a pressure on 
the opposite leaf to keep it shut. 

Balance, Hydrostatic, an instru- 
ment which determines the specific 
gravity of fluids and solids by weigh- 
ing them in water. 

Balance-reef, a reef in a spanker or 
fore-aft mainsail, which runs from 
the outer head-eaving diagonally to 
the tack ; it is the closest reef, and 
makes the sail triangular. 

Balance levers, weighted levers used 
to open the valves of pumping en- 
gines. 

Balastre, the finest gold-cloth, manu- 
f^actured at Yienna. 

Balcony, a projection in the front of a 
house or other building, supported 
by consoles or columns, sometimes 
applied to the interiors of theatres, 
and for public convenience in large 
buildings ; also the projectxnggallery 
in the stem of large ships. 

Baldachin, a canopy supported by 
columns, and raised over altars, 
tombs, etc. 

Baldachino, in architecture, an open 
building supported by columns and 


covered with a canopy, frequently 
placed over an altar. 

Bale, To bale a boat is to throw water 
out of her, 

Balista, an old cross-bow. Name of 
the geometrical cross, called the 
Jacob’s stafl; 

Balistraria, a room in fortified build- 
ings, in which the crossbows were 
deposited. 

Balk, a great beam. 

Balk-staff, a quarter staff. 

Ball, any spherical body, either na- 
tural or artificial. 

Ball {metallurgy), the mass of metal 
(malleable iron) as taken from the 
finery furnace to be brought under 
the action of the hammer. * A ball 
weighs about 80 lbs.’ — I*ercy, 

B all and socket, an instrument made 
of brass, with a perpetual screw, so 
as to move horizontally, vertically, 
or obliquely : used for the managing 
of surveying and astronomical in- 
struments. 

Ball and socket joint. A Joint 
formed by a ball rolling within a 
socket. 

Ballast, for ships, the materials for 
which are gravel, iron, or stone, or 
any heavy substance, to stow away 
in the hold, to bring a ship to a 
proper water-line when unladen, to 
counterbalance the eflect of the wind 
on the masts, and to give stability. 

Ball-cock, a liollow globe of metal 
attached to the end of a lever, 
which turns the stop-cock of a 
cistern-pipe by floating on the sur- 
face of the water, thereby regulating 
the supply. 

Ball-ffower, an ornament like a ball, 
placed in a circular flower, the petals 
of which form a cap round it ; it be- 
longs to the decorated style of the 
fourteenth century. 

Balling {metallurgy)* This term is 
sometimes applied to the process of 
making malleable iron into balls in 
the puddling furnace. It belongs 
strictly to the Franche ComtS process 
of iron-making. 

Having described two stages of the 
Erench process, Dr. Percy {Metal- 
lurgy, VOT. ii. p. 606 ) continues : — 

‘ The third and last stage of the pro- 
cess is termed “avalage” or balling 

, process. It consists in collecting to- 
gether, by means of the bar, all the 
pieces of decatburised iron, and form- 
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incc them into a hall in the centre of 
the hearth. With this olgecfc, after 
having reduced the blast, the forge- 
man separates with his bar the 
“ sornes ” and small charcoal which 
may hinder the agglomeration of the 
pieces of iron, lie then forms the 
ball by uniting those pieces succes- 
sively to a kernel situated towards the 
middle of the bottom plate, taking 
care that the blast does not reach it. 

^'he process is then completed by 
throwing over the top of the ball a 
shovelful of hammer-slag in order to 
cool it and to cause it to acquire a 

suitable consistency for removal from 

the lire.’ _ ' 

Balling furnace, another name lor a 
re-heating furnace (which see). 

‘The term balling furnace is ob- 
iectionable as nothing resembling a 
ball is concerned, and it is particu- 
larly liable to be confounded with 
the puddling furnace in which balls, Baltenm. 

properly so designated, are produced. to 

Ball-lever. (See Ball-cock) denote t. 

B all of a p endnlnm, the weight at or sides^ 

the bottom of it ; sometimes called Baltei, t 
the bob. Ionic pi 

Ballister or Balluster, the lateral and bait 


balls are turned and ground truly 
spberical, so as to fib watertight into 
the valve-scats in every positioii. 
Balm of 0ilead. (See Baham, 
Canada.) . . 

Balneac, in Greek, signifies abath or 
bathing-vessel. . 

Balsam, Canada. Ihu exudation 
from a certain fir-tree, ahm halsemea, 
which grows commonly in Canada. 
It is soluble in turpentine, and wlien 
so dissolved forms a beautitully 
colourless glass-like varnish. It is 
sometimes known by the name Balm 
of Gilead. , . • a 

Balsam of Copaiva, or Capm. A 
transparent straw-coloured, resin, of 
an oily consistence; its odoiiv is strong 
and taste nauseonsly aend; it has the 
property of drying, is used as a 
Whicle in oil-painting, as a varnish, 
I and also in printers’ ink as a sub- 
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— the height of the baluster to be 
eight, of the base three, and of the 
cornice two of those parts ; or divide 
the total height into fourteen parts, 
making the baluster eight, the base 
four, and the cornice tivo. If double- 
bellied, the height should be divided 
into fourteen parts, two of which are 
to be given to the cornice, three to 
the base, and the remainder to the 
baluster. 

The distance between two balusters 
should not be more than half the 
diameter of the baluster in its thickest 
part, nor less than one third of it ; , 
but on inclined planes the intervals j 
should not be quite so wide. i 

Bancalia, cushions or coverings for 
seats and benches. 

Band, in architecture^ denotes any 
Hat low member, or moulding, that 
is broad and not very deep. 

Banded colnmn, a support which 
has its body interrupted at intervals 
by one or inore broad projecting cinc- 
tures, etc. 

Banderolle or Bannerolle, a liat 
band containing an inscription used 
in ornamental buildings of the time 
of the Renaissance, and similar to 
those still used for mottoes on coats 
of arms. 

Banding plane, a plane used for 
cutting.grooves, strings, or bands. 
Handle, an Irish measure of two feet 
in length. 

Bandlet, asmall fillet or flat moulding. 
Bandrol, a little flag or streamer af- 
fixed to the top of masts. 

Bank, a long piece of timber, a carpen- 
ter’s term tor a piece of fir-wood un- 
slit, from four to ten inches square 
and of any length. . 

Banh. To donble-bank an oar, is to 
have it pulled by two men. 

Banker (The), in hricMaijingt a bench 
from 6 to 12 feet in length, used for 
preparing the bricks for puged work, 
Banker-hrowded, cushions embroid- 
ered for ecclesiastical purposes. 
Banner, a square flag, indicatpe of 
authority, command, rank, or dignity 
in civil, military or religious afluirs, 
generally only fastened by the upper 
part to a staff, but sometimes fastened 
to a kind of framework. , 

Banneret, anciently a knight made m 
the field, with a ceremony of cutting 
off the point of his standard and 
making it as if it were a banner. 


Banquet, the raised footway adjoin- 
ing to the parapet on the sides of a 
bridge, or on the inside of a parapet. 
Banqueting house or room, a house 
or room ivhere public feasts are given. 
Bantam-work, painted or carved 
work, resembling that of japan, only 
more gaudy. , . t . 

Bap or Bat, a term employed in Lei- 
cestershire to signify dark bitumi- 
nous shale, approaching earthy 
coal. 

Baptatcrium, a back-mill or fulling 
mill. , ■ y 

Baptistery, a place where the holy 
rite of baptism is performed. In 
ancient times it ivas a circular build- 
ing apart from the church, but in the 
sixth century it was introduced into 
the porch of the church, and after- 
wards into the church itself. 

Bar, a barrier, gatehouse : in law, a 

place where counsellors plead. -A 

bank or shoal at the, entrance of a 
harbour. 

Bar of ground, in mining, a course 
of rock or of vein-stuff which runs 
across a lode, or is different from those 
rocks in its vicinity. 

Bar iron, long prismatic pieces of 
iron, being rectangular parallel opi- 
peds, prepared from pig iron, so as to 
be malleable, for the use of black- 
smiths and engineers. ^ 

Barberry-wood is of small size, re- 
sembling aider, and is straight and 
tenacious. , . ,;sr 

Barbaean,or Barbican, in the middle 
a<ms, a fort at the entrance of a 
bridge, or the outlet of a city ; the 
part of a fortress where watch and 
ward was kept ; also a long narrow 
canal or passage for water in Walcs^ 
where buildings are liable to be over- 
flowed. , . * 

Barbadoes Tar, a mineral pitch of 
a peculiarly odorant character a 
bitumen. _ , , . 

Ear-master, among Derbyshire mi- 
ners, the person who keeps the gauge 
or dish for measuring the lead ore. He 
is the authority to whom all disiiutes 
are referred. . 

Bar of tflke port, a thrust 

through the rings that serve to shut 
up the portholes of a ship- 
Barcella, a vessel containing incense. 
Baxcon, a luggage-vessel used m the 
Mediterranean. 

BftTdiglion©, a blue variety of anhy- 
• I) 
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drite, cut and polished for ornamen- 
tal purposes. 

Bare poles, the condition of a ship 
when she has no sail set. 

Barge, a large double-banked boat 
used by the commander of a vcwssel 
in the navy. — A flat-bottomed boat, 
used for loading and unloading vessels, 


1 


etc. 

Barge-board, a front or facing to 
conceal the barge couples, laths, tiles, 
thatch, etc. Barge-boards (or, more 
properly, verge-boards), pendants, 
pinnacles, mnl brackets, being the 
chief decorations of houses in caidy 
domestic arcliitecture, should always 
be made of strong oak, and left to 
acquire by age a grey hue ; and not 
of slight deal, painted as is now the 
too frequent practice. 
Barge-conple, in architecture^ a beatn 
mortised into another, to strengthen 
the building. 

Barge-course, a part of the tiling or 
thatching of- a roof, projecting over 
the gahle, and filled up with boards, 
mortar, etc. 

Bargb-master, a surveyor of mines, 
as Bar-ma&ter, 

Bargmote, a court held concerning 
the atfairs of mines. 

Bari, the portion of a slate showing 
the gauge, and on which the water 
falls. 

Barium, the metallic base of the earth 
barytes ; found in nature in great 
abundance. (Sec Bari/fat,) 
Barker’s mill, an hydi*aulic machine 
dependent on the centrifugal force 
of water flowing from a centre, not 
much in use. 

Barkery, a tan-house; also a sheep- 
cote. 

Barkbert, a seat in large gardens, a 
resting-place. 

Barmkyu, the rampart or outer forti- 
iication of a castle. 

Barmote, m mining. In Berhj'shirc, 
a great court held twice in the year 
only for the mines. 

Barn, a covered fann-huilding for lay- 
ing up grain, hay, straw, etc. 
Barometer. The barometer is a mea- 
sure for the weight of thc^htmosphere 
or its pressure on the surface of the 
globe. It is well known that it is 
owing to the atmospheric pressure 


that water rises in a common pump 
after the air has been drawn from the 
barrel, but that the height to which 
it can be raised by this means is lim- 
ited, and docs not much exceed SO 
feet. A little, more than 30 feet of 
water, tlicrcfore, balances tlie atmo- 
sphere. Iflcroury being about twelve 
times heavier than 'water, about 30 
inehes of mercury mil also counter- 
poise the atmosphere. The principle 
of the barometer is simple. If a tube 
about 3 feet long, closed at one end 
and open at the other, be filled with 
mercury, and, with the open end 
stopped by a linger, this tube be re- 
versed, an‘d placed upright in a cup 
partly filled with the saihe liquid, the 
mercury in the tube, in ordinary 
states of the weather, will descend to 
30 ineliesj measured from the surface 
of the fluid in the cup, and not much 
lower. The mercury is sustained in 
the tube by the pressure of the at- 
mosphere on the surface of the fluid 
in the cup. Such a tube and cup, so 
filled, would in fact be a barometer^ 
and every alteration in the weight of 
the column of the air 'ivill produce a 
corresponding alteration in the length 
of the column of mercury. 

Since mercury expands by heat, 
a correction for temperature is re- 
quired for the mercurial barometer, 
wlien exact calculations are to be 
made ; and for this reason barometers 
usually haven thermometer attached 
to them, in order that the tempera- 
ture may be read off, and recorded at 
the same time that the barometer is 
registered. 

Thus, when observations arc made 
on land, above the level of the sea, 
a correction is required for altitude, 
since the weight of the atmoephere 
diminishes as we ascend. It is 
owing to this that we are enabled to 
determine the height of mountains 
by barometers, and that aeronauts 
compute the altitude to wdiich they 
ascend in balloon.s. 

The following is a table for the 
correction to be applied to the ob- 
served height of the mercury, to 
reduce it to the freezing point, at 82*^ 
Fahrenheit, or zero of the Centigracio 
scale. 
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Kccluction of the Barometer to the Freezing Point, or to 32° on 

Fahrenheit’^ Beale. — Subtractive. {From Galbraitli’s Tuhhs.) 


Temp. 

Paht I.— For Mercury only. 

Part II 

.~MerGiiry and Brass. 

M 

i—f 

O 

Height of the 15 

iroin. in inches! 

Height of the Barom. in inches 

Fab. 

Cent. 

28 In. 

20 In. 

SO In. 

31 In. 

28 In. 

29 In. 

30 In. 

31 In. 

A 

o 

32 

o-OO 

o-onoo 

0-0000 

0-0000 

0-0000 

0*0088 

0-0091 

0-0094 

0-0097 

2 

Si 

1 -n 

0*0056 

0*0058 

0-0060 

0-OOG2 

0-0138 

0*0143 

0-0148 

0*0152 

5 

SG 

2*22 

0-0112 

0-0116 

0*0120 

0-0124 

0-0188 

0-0194 

0-0201 

0-020S 

7 

38 

3*513 

0-01G8 

0-0174 

0-0180 

0-018G 

0-0238 

0*0246 

0-0-255 

0-0263 

9 

40 

4-44 

0*0224 

0-0232 

0-0240 

0-0248 

0*0288 

0-0298 

0-0309 

0-0319 

11 

42 

5*55 

0-0280 

0-0200 

0*0300 

0-0310 

0-0338 

0-0350 

0-0362 

0*0374 

13 

4i 

6-G6 

0-033G 

0-0348 

0-03G0 

0-0372 

0*0388 

0-0403 

0-04 16 

0-0430 

14 

46 

7*77 

0-0302 

0-0 lOG 

0-0420 

0-04.34 

0-0438 

0*0454 

0-0470 

0-0485 

16 

48 

8*83 

0-0148 

0-0464 

0-0480 

0-0496 

0-0488 

0-0506 

0-0523 

0-0541 

17 

m 

10-00 

0-0504 

0-0522 

0*0540 

0*0558 

0-0538 

0*0558 

0*0577 

0-0596 

19 

52 

IMl 

0-0550 

0-0579 

0-0599 

0*0619 

0-0588 

0-0609 

0-0630 

0-0652 

21 

54 

12-22 

0-0G15 

0‘0G37 

0-0659 

0-0G81 

0-0638 

0-0661 

0*0684 

0-0707 

23 

5G 

13-33 

O‘0G71 

0*0605 

0-0719 

0-0743 

0-0688 

0-0713 

0'0738 

0-076-2 

25 

58 

14-44 

0-07-27 

0-0753 

0-0779 

0-0805 

0-0738 

0-0765 

0-0701 

0-0818 

26 

60 

15-55 

0-0783 

O-OSll 

0-0S39 

0-0867 

0-078S 

0*0817 

0-0S45 

0-0S73 

28 

62 

IG-GG 

0-0838 

0-()86S 

0-0S98 

0-09-28 

0-0838 

0-0SG8 

0-0S98 

0*0028 

so 

64 

17-77 

0-0804 

0-0926 

0-0958 

0*0990 

0-0SS8 

0-0920 

0-0951 

0-0933 

32 

GO 

18-83 

0-0050 

0-00S4 

0-1018 

0-1051 

0-0938 

0-0971 

0-1005 

0-1039 

34 

(}8 

20-00 

0-1005 

0-1041 

0-1077 

0-1113 

0-098S 

0-1023 

0-1058 

0-1094 

36 

]■ 70. 

21-11 

O-lOGl 

0-1009 

0-1137 

0-1175 

0-1037 

0-1075 

0-1112 

0-1149 

38 

.72 ■ 

22-22 

0-1U7 

0*1156 

0-1196 

0*1236 

0-1087 

0-1126 

0-1IC5 

0-1204 

40 

74 

23-33 

0-1172 

0-1214 

0-1-256 

0-1298 1 

0-1137 

0-1178 

0-1218 

0*1259 

42 

7G 

24-44 

0-1228 

0-1271 

0-1315 

0-1359 

0-1187 

0-1229 

0-127-2 

0-1314 

44 

78 

25*5t> 

0-1 -283 

0-1329 

0-K375 

0-14-21 

0-1237 

0-1281 

0*1325 

0-1369 

45 

80 

2G-GC 

0-1339 

0-1387 

0-1434 

0*1482 

0-1286 

0-1332 

0-1378 

0*1424 

47 

82 

27-77 

0-1304 

0-1444 

0-1494 

0-1544 , 

0-1336 

0-1384 

0-1132 

0-1479 

49 

84 

28-88 

0-1450 

0-1502 

0-1553 

0-1G05 1 

0-1386 

0-1435 

0-14S5 

0-1534 

51 

8G 

30-00 

0-1505 

0-1559 

0-1G13 

0-1GG7 I 

0-1435 

0-1486 

0-1538 

0-1589 

53 

88 

31-11 

0*1 5G1 

0-lillG 

0-1672 

0-1728 

0-14S5 

0-1538 

0-1501 

0-1644 

64 

_ 

32-22 

0-1617 

0-1 G74 

0-1731 

0-1790 

0*1535 

0-1589 

0-1644 

0*1699 

56 

! P, P. for 

0®. 4 0°. 8 P. 2 1®. 6 2®. 0 

0®.4 

0°. 8 1®. 2 1®. 6 2®. 0 


Temp. F. •+• 

12 

24 35 47 

59 

10 

21 SI 42 

53 



Barocfae, a term used to denote had 
taste in design and general orna- 
mentation of a dorid and incongru- 
ous style, produced rather for lavish 
•clfect** than true and appropriate 
decoration. 

Baroscope, an instrument for finding 
out the variations of the air, a 
•weather-glass. 

BaroucAe, a coach without a roof, 

Barq-ae, a three-masted vessel having 
her fore and main masts rigged like 
a ship’s, and her mizen-mast like the 
main-mast of a schooner, with no sail 
upon it but a spanker. 

Barra, in the middle ages, a tourer or 
bar at one end of a bridge. 

Barracks, buildings for the lodgment 
of soldiers. 

Barrage, a mound or dyke to raise the 
waters of a. river. One of, the most 


remarkable works of this kind is the 
Barrage of the Nile, for retaining the 
•water of that river at a sufficient 
height to irrigate the summer crops. 
The dam consists of a curved quay, 
4,500 feet in length ; and two sluice- 
gates are placed at the head of the 
Delta, one on the Bosetta, the other 
on the Damietta branch, at a dis- 
tance of half a league from each 
other. 

Barrel, in niachinejyf is a term ap- 
plied generally to anytliing hollow 
and cylindrical. 

Barrow, M mining, a heap of dead 
attie, rubbish, etc.; and in salt-works, 
wicker crises almost in the shape of a 
s'Ugar loafi in which the salt is put to 

Barrows, or tumuli, monuments of 

the greatest antiquity| raised as'Se- 



BABE-LINE. 


pulchres for the interment of the 
great. 

Bars, straight pieces of timber or 
metal that run across from one part 
of a machine to another. 

Bartisan, a wooden tower; a turret 
on the top of a house, castle, or 
church tower; a balcony or platform, 
within a parapet on the roof of any 
building; hi architecture^ hartisans 
are small overhangingturrets,which 
project from the angles on the top of 
a tow’er, or from the parapet or other 
parts of a building. 

Barton, the demesne lands of a manor, 
a manor house; the fields, a fold- 
yard, or outhouse. A terra used in 
the southern and western counties 
to express a farm-building, outhouse, 
and appurtenances. ^ ^ 

Bar wood, an African wood, in pieces 
four to live feet long. It is used as 
red dip -wood, also for violin bows, 
ramrods, and in turning. 

Barytes, a heavy mineral, some- 
times named ‘ ponderous spar it is 
found abundantly, usually as a 
sulphate or a carbonate ; it has a 
caustic, alkaline taste, and is poison- 
ous. It is much used to adulterate 
white lead. The nitrate of barytes 
is used in pyroteebny for producing 
green fire. 

Basalt, a variety of trap-rock, hard 
and beavy, usually of a dark green 
or brownish-black colour, composed 
of augite and felspar, with some iron 
and olivine; it frequently occurs in 
a columnar form. The most striking 
examples of columnar basalt exist in 
the Giant's Causeway and Fingars 
Cave. 

Basanite, a variety of schistose horn- 
stone, called also Lydian stone. 
Bascule bridge, a bridge to lift, to 
accommodate a jjassing for shipping. 
Base of a figure, in geometry^ denotes 
the lowest part of its jierimeter. 

Base of a conic section is a right line 
in the parabola and h}q)erbola formed 
by the common intersection of the 
cutting plane and the base of the 
cone. 

Base, in architecture^ thei^lower part 
or member of a column, on which 
the shaft stands. 

Base-court, the outer or lower yard^ 
of a castle, appropriated to stables,’’ 
offices, etc- 

Base-line, in perspective, the common 


section of a pi(>tiire and the geometri- 
cal plane. In surveying^ a line, 

measured with the greatest possible 
exactness, on which a series of tri- 
angles arc constructed, in order to 
determine the position of objects and 
places. The measurement of degrees 
of the meridian, for the purpose of 
ascertaining the size of the earth, 
has been "undertaken in various 
countries, with extreme accuracy. 
The arc measured by the French 
extended frorn ^ Dunkirk to the 
southernmost point of the Balearic 
Islands, including 120^ 22' M", 
having its centre haliavay between 
the Equator and the North Pole, 
Another survey of this kind was 
performed on a part of the shore of 
Pcimsvlvania, wliich happens to be 
60 straight and level as to admit of 
aline of more than 130 miles being 
measured directly without triangula- 
tion. Very long lines have also been 
measured (trigonometrically) by 
order of the English Government, 
both at home and in India, the mean 
result of which makes the cartlfs 
axis 7,898 miles, 5 furlongs, 10 yards, 
and the diameter of the Equator 
7,924 miles, 7 furlongs, 

Basexnent, the lower story cr ficor of 
a building; the story of a house 
below the level of the ground. 

Basements. As an alternative f«r 
employing orders upon orders, the 
ground-floor is made to assume tiio 
appearance of a basement, and the 
order that <kcorates the principal 
story placed thereupon : in such cases 
the basement should not be higher 
than the order it supports, nor lower 
than one-half the height of the 
order ; but if a basement be intro- 
duced merely for the purpose of rais- 
ing the principal or ground floor, i , 
may be three, four, five, or six feefc 
high, at pleasure. 

These basement stories are gene- 
rally in roek-worked or plain rustics ; 
and in no case should the height of a 
rustic course he less than one module 
of the order resting on the basement, 
nor should it ever much exceed it ; 
their joints, if square^ ought not to be 
broader than one-eighth of the height 
of the rustic, or narrower than one- 
tenth, and their depth should equal 
their breadth ; if chamferedfh^ %vhole 
joint may be one quarter to one third 
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tlie of the rustic, tlie joint 

being always right-angled. When 
the basement is high, it is sometimes 
crowned with a cornice, but a plat- 
band is more commonly used. — 
Gwilt. 

Basenet, a hcLiiet. 

Base-plate, the foundation-plate of an 
engine. 

Basil, to grind the edge of a tool to an 
angle. 

Basilica, in the time of the Homans, 
a public hall or court of judicature. 
After the conversion of the Emperor 
Constantine to Christianity, these 
edilices were converted into Christian 
churches. The Basilic cn of the Ho- 
mans were the types from which the 
early Christian places of worship 
were taken ; and the ruins of these 
buildings were the chief materials 
used. In several instances the columns 
that divide the centre part of the 
church from the aisles have been 
taken from other edifices, either on 
account of the want of artists cap- 
.able of executing anything equal to 
them, or the haste with 'which they 
were erected. The expedient that 
was adopted tends to show that pro- 
portion was not considered; some 
columns were reduced from their 
former height, and others mounted 
on pedestals, to suit the purposes to 
which they A^’ere applied. Besides 
this total ^sregard to proportion in 
the shafts of the columns, capitals 
and bases were applied without any 
consideration to their fitness. The 
heathen basilicse, generally situated 
in the forums, were of rectangular 
fonn, and divided into three or five 
parts by rows of columns parallel to 
the length of the building ; another 
colonnade at the extremity crossed 
the former at right angles, and in the 
middle of the end wall was a semi- 
circular recess, in which was situated 
the tribune of the judge. These 
basiliem had likewise galleries over 
the aisles, in which commercial or 
other business was transacted ; but 
in the Christian churches this was 
appropriated to the women, who (as 
in the Jewish synagogues) were not 
allowed to join\vith the men in the 
lower parts of the building. These 
galleries were omitted in the after 
basilica;, and one of the aisles was re- 
tained solely for their use. 


The Christian Basilica may be 
sketched as follows : — 

1. The Atrium, or court of 
entrance, usually surrounded by a 
columned portico as in the heathen 
temples. This was an addition to 
the heathen basilica. 

2. The Portico, in front of the build- 
ing, called the Narthex or Scourge — 
reserved for the catechumens and 
penitents, the former being confined 
to its precincts till baptism, the latter 
till ecclesiastical absolution. 

S. In the interior, the central are a 
or nave, parted from its side aisles by 
rows of columns — in the smaller 
churches single, in the larger double ; 
the rows next the nave almost in- 
variably supported round arches in- 
stead of an unbroken architrave, and 
upon these arches rested the main 
, walls of the building ; the walls were 
pierced with windows, under which 
often ran lines of mosaic ; both nave 
and aisles were crowned with a 
wooden roof, and under that of the 
aisles Triforia, or galleries, as in 
their pagan prototypes, were some- 
times provided for the women. 

4. The Cancelhim, Chancel, or 
Choir — the upper part of the nave, 
raised two or three steps, railed off or 
separated by a low wall, and appro- 
priated to the singers and inferior 
clergy ; within it, sometimes on the 
same side, more frequently on the 
opposite, stood the Ambones,or desk% 
that on the left for reading the Gos- 
pel, that on the right for the Epistle; 
the Paschal candlestick, emblematic 
of revealed religion, being fixed adja- 
cent to the former. The congregation 
stood on either side the cancellum, 
the men to the right, the women to 
the left, as in the heathen basilicse, 

5. The Triumphal Arch, introduc- 
ing from the central nave into the 
sanctuary, and thus figurative of 
the transition through death from 
the Church Militant on earth to the 
Church Triumphant in Heaven, res- 
pectively symbolized by the navo 
and sanctuary : subjects allusive fo 
this tritoph, the &dour in gloi^ 
or the Vision of the Kew Jerusalem 
of the Apocalypse, were usually re- 
presented on it in mosaic. 

6. The Transept, Presbytery, or 
Sanctuary, elevated by steps, in the 
centre of which stood the altar, origi- 
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nally uncovered, but afterwards sur- 
mounted by a ciborium or tabernacle 
supported bv small pillars, 

7. The Trihum or AUis, witldn 
wbicli, overlooking the ebureb, arose 
the throne of the bishop, banked to 
the right and left by the seats of his » 
attendant clergy, The side-aisles^ 
were terminated by similar absides of 
smaller proportions, 

8, Lastly, t/ie beneath the 

sanetuarv, generally half-sunk below 
the levorof the earth, an open screen 
or grating admitting a sight of its 
interior from the nave, and of the 
Contession, the tomb or slnine con- 
taining the relics of the saint or mar- 
tyr. The theory of a primitive 
cliurch presumed it to be built over 
a catacomb. S. Agnes, S. Lorenzo, 
S. Martino, S, Prassede, and a few 
others at Pome actually are so ; but 
as this could rarely be "the case else- 
where, artificial catacombs or crypts 
were dug to represent them. 

BasilicxLla, a shrine, oratory, or ceno- 
taph. 

Basins and ewers. In early times, 
before the cleanly custom of using a 
fork was practised, the hands were 
frequently washed during dinner : a 
basin and ewer were handed for that 
purpose bj^ an attendant. At the 
feast given by Henry VIII. to the 
Prench ambassadors, there were three 
ewry boards ; one for the kin^, ano- 
ther for the queen, and the third for 
the princes, etc. 

Basin, a concave piece of metal made 
use of by opticians to grind their 

convex glasses in. reservaton^ 

of water ; a canal ; a pond ; a dock 
for repairing ships. 

Basset, synonymous with ‘ outcrop.’ 
The end of the coal or other stratum 
where it reaches the surface. The 
basset or outcrop means the emerg 
ence at the surface of the different 
mineral strata from beneath each 
other. It, or Outfall, is also ap- 

plied to openings from or into mines 
to the surfiice 

Bas-relief, Basso-rilievo, low or 
flat relief, applied to ^ulptor con- 
nected more or less with a plane sur- 
face, and of which the figures do not 
project in their full proportions. 
Bast, lime-tree bark made into ropes 
and mats. 

Bastard stucco, a three-coated plas- 


ter, the first generally roughing in 
or rendering; the second floating, 
as in trowdied stucco; but the 
finishing coat contains a little hair 
besides "the sand: it is not hand- 
floated, and the fro welling is done 
-with less lal)oiir than in what is 
called trowdlod stucco. 
Bastard-tootlied file, in 
tliat employed after the rubber. 
Bastard wheel, a flat bevd-whed, 
or one which is a near approadi to a 
spnr-wheeh 

Bastema, a close carriage borne by 
two mules ; it was used by women 
in the time of the Homan Kmperors. 
It resembles the litter or palamiiiin, 
but differs from the hctlm in being 
closed. 

Bastida, in the twelfth century, a 
place, of defence, a fortress. 

Bastille, a prison ; a castle, tower, 
fortress, or any place of defence. 
Bastion, formerly a bulwark, or an 
outer work of defence. 

Batardeau, a coffer-dam, or case of 
piling without a bottom, for building 
the pku’S of a bridge. 

Batch, in ^ninirigj a certain quantity 
of ore sent to the surface by any 
pair of men. 

Bateau, a light boat, long in propor- 
tion to its breadth. - 
i Bateman light, a window in which 
the sides of the aperture are left to 
admit light, an upright, and the 
, bottom horizontal. 

' Bath, a receptacle for %vater, in which 
to plunge, wash, or bathe the bod}’’. 
Among the Homans, baths wero 
erected magnificent both in style 
„ and purpose, and many of them of 
great architectural beauty. In later 
times the bath was alwaj-'S used by 
the Homans before they went to 
tlieir supper. The rich generally 
had hot and cold baths in their own 
houses ; and it -was not till the time 
of Augustus that the baths assumed 
an air of grandeur and magnificence. 
The caldaria and tepidaria should be 
made to face the south, because the 
general time of bathing is from mid- 
day until sunset. One thing neces- 
sary to be observed was tliat the 
caldaria of that division of the bath 
which wa.s appropriated to the women 
should be contiguous to that exclu- 
sively used by the men, and have the 
same aspect ; for then the coppers 
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of both might be heated from the 
same furnace. Three brazen vessels 
^vere fixed over the furnace, which 
were severally called caldarium, tepi- 
darium,and frigidarimn ; they were 
so arranged, that whatever heated 
water was talcen from the first, it 
was replaced by warm water from 
the second, the*" deficiency of wliich 
was supijlicd, in a similar manner, 
from the third. The concave cover- 
ings of the small tubes of both baths 
were likewise heated from the same 
furnace. 

Bath metal, a mixed metal, otherwise 
called Prince’s Metal, which see. 

Bath-stone, Bath oolite ; minute 
globules, cemented together by yel- 
lowish earthy calcareous matter ; it 
is much used in building, but is not 
a lasting material. It is soft when 
quarried, but hardens by exposure 
to the air, 

Batifolium, a movable wooden 
tower used by besiegers in attacking 
a fortress. 

Batt, or Batts, bituminous shale. 

Batten, in carpentr^f a scantling of 
wooden stuff, from two to four inches 
broad, and about one thick, princi- 
pally used for wainscot, on which 
also are bradded, on the plain boards; 
also batten doors, those which re- 
semble wainscot-doors, but are not 
so, for in wainscot-doors the panels 
are grooved in the framing. 

Battens (nautical)^ thin strips of 
wood put around the hatches to keep 
the tarpaulin down ; also put upon 
rigging to keep it from chafing. A 
large batten widened at the end, and 
put upon rigging, is called a Scotch- 
man, 

Batter, to displace a portion of the 
iron of any bar or other piece by the 
blow of a hammer, so as to flatten or 
compress it inward 1}^, aad spread it 
outwardly on all sides around the 
place of impact. Or a term applied 
to walls built out of the upright, or 
gently sloping inwards; wharf walls 
and retaining walls built to support 
embankments. 

Battery, in electricity ^ a combination 
of coated surfaces of glass, commonly 
jars (Leyden Jars), so connected 
that they may be charged at once 
and discharged by means of a com- 
mon conductor. 

Battlement, an open or interrupted . 


parapet on the roof of a building j a 
parapet with embrasures. 

Battery, a name given by the Ilans 
Towns to their country-houses and to 
warehouses in foreign countries. 

Baudekyn, a rich stutF, which was 
originally made at Baldeek or 
Babylon ; it was introduced into 
Europe at the time of the Crusades, 
and thence used for regal garments ; 
some time after it was worn by the 
nobility, and used for church vest- 
ments, altar hangings, etc. 

Bangimn, an outhouse or domestic 
oflice. 

Baulk, a piece of foreign flr or deal, 
from 8 to IG inches square, being 
the trunk of a tree of that species 
of w’^ood; generally brought to a 
square for the use of buildiiig. 

Bawdrick, a cord or tlmng for the 
clapper of a bell ; a sword belt ; a 
jewel. 

Bawk, a cross-beam in the roof of a 
house which unites and supports 
the rafters; a tie-beam. 

Bay, a division of a roof or vaulting 
of a building, consisting of the space 
between the beams or arches. A 
part of a window between the mnl- 
lions is often called a bay o r day. In 
plastering, the space between the 
skreeds, prepared for regulating and 
working the floa ting-rule. 

Bay of joists, the joisting between 
two binding joists, or between two 
girders when binding joists are not 
used. 

Bay of roofing, the small rafters and 
their supxjorting purlins between two 
principal rafters. 

Bay-salt, salt obtained by evaporating 
sea-water in shallow ponds by the 
heat of the sun ; it is of a dark grey 
colour, and contains iodine, bromine, 
and the salts soluble in the waters 
of the sea. 

Bay-tree, a native of Italy and 
Greece; it grows to the height of 
thirty’- feet, and its wood is aromatic. 

Bay-wrindowr, an oriel window ; a 
windowjiitting outwards ; frequently 
called a bow-window. 

Bayeux fhpestry, a piece of canvass 
' 214 feet in length and 20 inches 
wide, worked in various coloured 
woollen threads in the manner of a 
*, sampler; the design is a continuous 
representation of the events con- 
nected with the conmicst of England 
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by tlie Xormans. It was ordered to 1 
be worked bv Matilda^ the Queen of 
William the Conqueror, and pre- ^ 
sented by her to the Cathedral of 
bayeiix. t 

Bazaar, a market-place. 

Beacon, a post or buoy placed over a 
shoal or bank, to warn vessels oft: 
also a signal-mark on land ; a tower 
placed on an eminence, with a light 
to warn against the approach oi 1 
danger. . , ^ ,, 

Beaconage, dues levied for the main- 
tenance of beacons. 

Bead, a small globular ornament 
used in ancient and modern archi- 
tecture. 

Bead and Butt work, tn carpmtry, 
framing in which the panels are 
iliish, having beads stuck or run upon 
the two edges, the grain of the wood ^ 
being in the direction of them. 

Bead and quirk, a bead stuck on the 
edge of a piece of stuff, flush mth its 
surface, 

Bead-butt andsquare-work,fram- . 

ing with bead and butt on one side ; 
and square on the other; used in 
doors. . , „ 

Bead-plane, a moulding plane of a 
semi-cvlindric contour, generally 
used in sticking a moulding of the 
same name on the edge or on the side 
close to the arris. , 

Beak, the crooked end of a piece ot 

iron, to hold anything fast. A 

small pendent fillet, fonning a chan 
nel behind, to prevent water from 
running down the lower bed ot the 
cornice. , ^ 

Beak-bead, a small platfonn at the 
fore-part of the upper deck in large 

Beak-iron, the conic part of the anvil, 
with its base attached to the side, 
and its axis horizontal. 
Beaking-joint, the joint formed^ by 
the meeting of several heading joints 
in one continued line, which is some- 
times the case in folded floors. 

Beam, a horizontal piece of iron or 
timber, used to resist a force or 
weight, as a tie-beam, where it acts 
as a string, or chain, by ^ts tension ; 
as a collar-beam, where it acts by 
compression ; as a bressummer, 
where it resists a transverse insisting 

weight. In steam-engines, a larger 

lever turning upon a centre, and 
fijrming the medium of communi- 


cation between the piston-rod and 
the cranlc-sliaft. 

Beam of aii anclior, the straiglit 
part or shank to which the hooks 
are fiistencd. 

Beam-ends. A ship is said to he on 
her beam'-emls when she inclines 
verv iiiuclx on one side, so that her 
beams approach to a vertical posi- 

Beam-engine, generally a land en- 
gine, which lias the top of the 
piston-rod connected to one end of a 
lever or beam ; by a contrivance 
called a parallel motion the beam 
vibrates upon a central axis, and 
communicates the motion of the 
piston to the crank by means of a 
connecting-rod attached to the other 
end of the beam, and also gives 
motion to the various parts, 
Beam-filliug, the brickwork or ma- 
sonrv, brought up from the level 
of the under to the upper sides of 
beams, , . _ 

Beam gudgeons, the hearings on the 
centre of the beam, or the central 
pivot upon which it vibrates. 
Beams, in naval architecture^ strong 
thick pieces of timber stretching 
across the ship from side to side, to 
support the decks; thev are sus- 
tained at each end by thick planks 
in the ship’s side, called clamps, 
upon which they rest. 

Beams.— F or3ms of Beams, Tn the 
construction of beams, it is necessary 
that their form should be such that 
5 they will he equally strong through- 
out ; or, in other words, that they 
> will ofihr an equal resistance to frac- 
j ture in all thei r parts, and will, there- 

fore, be equally liable to break at 
one part of their length as at another. 

, If a beam be fixed at one end and 
loaded at the other, and the breadth 
^ uniform throughout its length, then, 

5 that the beam may be equally strong 
throughout, its form must be that of 
a parabola. 

f Ttiis form is generally used in the 
ir beams of steam-engines; and in 

3 double-acting steam-engines the beam 

; is strained sometimes from one side, 
and sometimes from the other ; 
■, therefore, both the sides should be of 
y the same form. 

e- Mr. Barlow gives the following 
d table as a mean derived froin his 
experiments on the strength of direct 
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coliesion on a square inch 
folloiving -wootls which are 
used for beams 


of the 
often 


Box, about 
Ash . . . 
Teak . . . 
Bir . . 
Beech • • 
Oak . . . 
Pear . . . 
Mahogany . 


lbs. 

20,000 

17.000 

15.000 

12.000 
11,500 
10,000 

9,800 

8,000 


Tkaxsversk Strexgtii op 
Beams, etc. — The transverse 
strength of rectangular beams, or 
the resistance which they offer to 
fracture, is as the breadth and square 
of the depth : therefore, if two rect- 
angular beams have the same depth, 
their strengths are to each other as 
their breadths ; but if their breadths 
are the same, then their strengths 
are to each other as the squares of 
their depths. 

The transverse strengths of square 
beams are as the cubes of the breadths 
or depths. Also, in cylindrical 
beams, the transverse strengtiis are 
as the cubes of the diameters. 

Thus, if a beam which is one foot 
broad and one foot deep, support a 
given weight, then a beam of the 
same depth, and two feet broad, will 
support double the weight. 

But if a beam be one foot broad 
and two feet deep, it will support 
four times as much as a beam one 
foot broad and one foot deep. 

If a beam one foot square support 
a given weight, then a beam two 
feet square will support eight times 
as much. Also, a cylinder of two 
inches in diameter will support eight 
times as much as a cylinder one inch 
in diameter. 

Cautions to be observed in 

THE ADJUSTMENT OP BEAMS, JOISTS, 
AND OTHER TIMBERS. EINTELS, 
BOND, PARTITIONS. — It is the office 
of walls to carry beams, etc. ; and 



that of beams to stay the walls from 
falling outwards or inwards : but it 
is the duty of architects to see that 
the wood-work which supplants ma- 
sonry does not weaken the latter; 
2 .e. that the ends of timbers inserted 
into walls may not, by compression 
or decay, leave the superincum])eiit 
masonry to loosen downwards. Thus, 
the beam a, though entering only a 
portion of the wall presses upon the 
thorough-stone c, which throws the 
weight upon the whole wall, and has, 
by means of an iron plate c, a hold 
to secure its perpendicularity. The 
cover-stone c presses on the“ surface 
of the timber to confirm its security ; 
but should the timber rot, the cover- 
stone will not sink, because sustained 
by the side-stones d d. To prevent 
rot, the backing and side-stones are 
left free of the timber, so that air 
may traverse round it. , 

The habit of placing 
the ends of beams on a 
template, as g, is had. 

The only justification 
of the employment of 



wood, so builUnto the walls, is when 
it forms a continuous plate, that it 
may act as a bond to preserve the 
perfect horizontal level of joists 
which, however, should extend a 



little beyond the plate, so as to have 
a bearing also on the solid of the 
wall. Careful inspection will then 
so manage the construction of the 
wall in this part, as to leave it but 
little weakened by the air-hollows 
required for the plate and joists; 
unless, indeed, it be very thin, — as 
only one brick, for instance, — ^when 
no law of common sense can justify 
the use of continuous bond. Where 


joists uninterruptedly cross a thin 
wall, which is to support another 


story of masonry, let there only ^ 
one plate, thin, and on its edge, in 
the centre of the wall, so that at 
least a brick on edge may be placed 
on each side of it, to :611 up the in- 
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terval between the joists, and give 
solid support to the superincumhent 
masonry. On no account let tlie 
upper part of the wall be separated 
from the lower by a mere layer ot 


durability. If time spare it, fmt 
may destroy it ; and the latter evil 
is not to be met even by iron, wbicb, 
if wrought, will bead— if east, will 
crack— with beat. _ ^ Let the arcli, 
then, or some modification of it, be 
alwavs used, if possible. 

rartiti<»ns of wood should not be 
h'ft to tlie sagai'Ity of the carpenter. 
Under all cimimstnuees where they 
have to support themselves over 
voids, or to bear, or participate in 
the boantig ofi a pressure from 
above, they sbould be considered by 


perishable wood, or supported by a 
range of joists on their edge. It has 
often been seen that iron hooping 
should be more used than it is as 
the internal bonding of walls. At 
the same time it must be remembered 
that bond timbering is necessary, at 
intervals, to receive the nails of tlie 
battening. When, however, the 
wall is thin, it may be imperative to 
avoid its use, employing old oak bats 
for that purpose. In short, let it be 
the care of the young architect, so 
to contrive the union of his masonry 
and carpentry, as that the entire 
removal of the Tatter may leave the 
former secure in its own strength. 
In the use of lintels especially, he 
should be cautious. They are useful 
as bonds to unite the tojis of piers, 
and as means for the fixing of the 
joinery ; but they ought never to be 
trusted to as a lasting support of 
masonrv— that support being always 
really afforded by the relieving seg- 
ment arch above the lintel. A bres- 
suinmer may be termed a large lintel ; 
and by its adoption here, at least, 
the support of the masonry is truly 
intended. The use of the bressummer 
in shop-front openings, ^is an evil 
necessity to which an architect must 
often submit ; and all that he can 
do, is to make the best of a bad job, 
by wroughtAYon trussing, which will 
least give adequate strengihi 
though It may not ensure permaucut 


the architect in his specification, and 
carefully stiuUed in making the 
working drawings. 1 1 is not enough 
merelv to sav, that Uhey are to be 
trussed so as "to prevent any injury 
to ceilings by their own pressure 
marginal skkehes should be made, 
sliowing the disposition of the 
skeleton framing, with whatever 
iron-work is necessary to its security. 
See, for instance, Aviiat a carpenter 
may do, unless well directed : a roof 
C, bearing partly on the partition A, 
when it should have borne only on 
the walls ; and, instead of distressing 
the partition, should have rather 
held it suspended: the partition A 
bearing down with its own weight, 
and that of the roof, on the floor n, 
instead of being so truss-framed in 
its length as to leave the floor un- 
conscious of its existence. Ko igno- 
rance in the young architect is 
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the following qualities: magnitude 
and strength, order and harmony* 
richness and simplicity; Construc- 
tion, in whieli the chief requisites 
are magnitude and strength, order 
and harmony ; Decoration, whose 
requisites are richness or simplicity; 
aceoi'ding to the nature of the com- 
position. 

Becalm, a calm at sea ; a ship may 
be calmed by some headland inter- 
cepting the Vind ; her progress is 
prevented by the loss of wind. 

Beck, a little river or brook. An 

English w'eiglit containing sixteen 
English pounds, or two gallons. 

Becket, a piece of rope, placed so as 
to confine a spar or another rope; a 
handle made of rope in the form of a 
circle. 

Bed, a term used in masonry to de- 
scribe the direction in which the 
natural strata in stones He ; it is also 
applied to the top and bottom sur- 
foce of stones when worked for build- 
ing. In mining, a seam or hori- 

zontal deposit, more especially applied 
to horizontal beds of coal and iron. 

Bed of a brick, the horizontal sur- 
faces as disposed in a wall. 

Bed-joints^ in mining mid qmi'Tijing, 
the lines of bedding; in these the 
stone is broken out; also, in arcld^ 
tectvre, the surfaces which press 
against each other in the construc- 
tion of an arch of masonry, 

Beds, of stonework, are the parallel 
surfaces which intersect the face 
of the work in Hnes parallel to the 
horizon. 

Beds and bedding. Feather-beds, 
bolsters, and pillows, filled with 
feathers and dowm, with mattresses 
and ever}’' other comfort of this kind, 
seem to have been as well known 
to, and enjoyed by, the superior 
orders of society three centuries ago, 
as they are now. Directions are, 
however, mentioned as having been 
given in the reign of Henry VIII, 
‘to examine every night the straw 
of the king’s bed, that no daggers 
might be concealed/ 

Beds, Trussing, were beds which 
packed into chests, for travelling; 
and, considering the frequent re- 
movals, these must have been the 
most convenient kind. John of 
Ghent seems to have always slept 
in such beds, as by his will it ap^ 


the undulating surfiicc of a wreakly- 
purlinecl roof will soon proclaim its 
defect in this particular. The posi- 
tion of the principals should not be 
observable from without. 


Beam of a balance, the horizontal 
piece of iron from the ends of which 
the scales are suspended. 

Bear, the ferriferous mass which forms 
in the hearth of a blast furnace, some- 
times called ‘ the horse.’ 

Bearer, anything used by way of sup- 
port to another weight. 

Bearer, hi turning, that part of the 
lathe which supports the puppets. 

Bearers, in mining, supports to the 
pumps. 

Bearing, the distance tliat a beam or 
rafter is suspended in the clear ; 
thus, if a piece of timber rests upon 
two opposite walls, the span of the 
void is called the bearing, and not 
the whole length of the timber. — 

In mining, that part of a shaft or 
spindle which is in contact with the 
supports. Also a word used in de- 
scribing a plaster figure copied from 
the antique. It is generally said, 
if the drawing or outline of a figure 
has not the same bearings or angles 
of inclination as* the original pos- 
sesses, that it is out in all its bearings. 
—In heraldnj, the figures on a coat 
of arms ; a coat of arms in general. ' 

In shipping, the bearings of a 

vessel are the widest part of her below 
the plank-sheer ; that part of her hull 
-which is on the %vater-line when she 
is at anchor and in her proper trim." 

Beat away, in mining, to excavate ; 
usually applied to hard ground. 

Beating, in navigation, the operation 
of making progress at sea against 
the wind. 

Beanfet, a cupboard- as hnffet. 

Beaiifrey, a beam or joist. 

Beau ideal, in painting, that beauty 
which is freed from the deformity 
and the peculiarity found in nature 
in all individuals of a species.^ 

Beauty, in architecture, coiisists of 
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pears that he demised to his wife all 
the beds made for his body, * called 
in England trussing-beds ; ’ and the 
* best chambers ’ of both Master Eer- 
mor and Sir Adrian Foskewo had 
trus^ing-beds. 

Ded-chambei’S : in Tudor times the 
i'linuiurc of these apartments, in 
great houses, was of the same gor- 
geous character as that in the chief 
rooms ; and the paraphernalia of an 
ancient dressing-table yielded only 
in the splendour and costliness of 
plate, to the cupboard of the great 
chamber, or the altar of the chapel. 
Like the hall, the state bed-cham- 
ber had a high place, on which 
were placed the ‘ standing bed ’ and 
the ‘truckle bed : ’ on the former lay 
the lord, and on the latter his at- 
tendant. 

Beddern, a refectory. 

Bedding stone, used in bricklaying, 
a straight piece of marble ; its use is 
to try the rubbed side of the brick ; 
first, to square, to prove whether 
the surface of the brick be straight ; 
secondly, to fit it upon the leading 
skewback, or leading end of the 
arch. 

Bed-monldings. This may be un- 
derstood as a collective term for all 
the mouldings beneath the corona or 
principal projecting member of a 
cornice, which, without bed-mould- 
ings, would appear too much like a 
mere shelf. 

Bed-plate, the foundation-plate of a 
marine or a direct-action engine. 
Bedsteads ; in Tudor times the posts, 
head-boards, and canopies or spervers 
of bedsteads were curiously wrought 
and carved in oak, walnut, box, and 
other woods, and variously painted 
and gilt. Ginger-colour, hatched 
with gold, was a favourite style, but 
purple and crimson were also used 
in their decoration. 

Bede, in mining^ a kind of pick- 
axe used for separating the ores 
from the rocks in which they lie. 
Bedesmen, almsmen who prayed for 
their benefactors andfoimders. 
Bede-house, an almshouse or hospi- 
tal. 

Beech, a species of timber very much 
used by artificers : while young, it 
possesses great toughness, and is of 
a white colour : the cohesive strength 
of this timber requires 12,225 lbs 


weight to tear asunder a piece one 
square inch in thickness. Bcech- 
wood is common in Buckingham- 
shire and Sussex as the best ; about 
fifty feet high and thirty inches in 
diauieter ; white, brown, and black 
colour : it is used for piles in wet 
foundations ; is used also, for its 
uiiiform texture and closeness, in in- 
door woiks, as the frames of ma- 
chines, bedsteads, and furniture*, 
also for planes, tools, lathe-clmcks, 
keys, cogs of machinery, brushes/ 
handles, etc. Specific gravity, 0*696 
W’-eight of a cubic foot, 45*3 lbs.; 
weight of a bar 1 foot long and 1 
inch square, 0*315 lb. ; will bear 
without permanent alteration on a 
square inch, 2,360 lbs., and an exten- 
sion of tKt of its length ; weight of 
modulus of elasticity for a base of au 
inch square, 1,345,1)00 lbs.; height 
of modulus of elasticity, 4,600,000 
feet ; modulus of resilience, 4*14; 
specific resilience, 6. (Calculated 
from Barlow’s Experiments.) 

Compared with cast iron as unity 
its strength is 0*15; its extensibility 
2*1; and its stifihess, 0*073. 
Beef-wood, wood produced in Aus- 
tralia from different species of Caswi- 
Tina ; so called from its appearance. 
A red-coloured wood, generally ap- 
plied to Botany Bay oak. 
Beer-drawing machines are con- 
trivances by moans of w*hich beer is 
drawn from a barrel or cask. 

Beer orBere Stone, com posed chiefly 
of carbonate of lime, friable and "with 
partial indurations. It is exten- 
sively quarried at Bere, or Beer, in 
Devon. 

Bees, pieces of plank bolted to the 
outer end of the bowsprit, to score 
the fore-topmast stays through. 
Beetle, or Manl, a" largo mallet to 
knock tlie corners of framed work, 
and to set it in its proper position : 
the handle is about three feet in 
length; also a mallet for driving 
. piles, etc., raised bv ropes and pulleys 
and sometimes called Boytle, 
Beetling machine, a machine used 
for producing ornamental figured 
fabrics by pressure from corrugated 
or indented surface rollers. 

Before the beam, in naval archiiec- 
turej is an arc of the horizon com- 
prehended between a line which 
crosses a ship’s length at right an- 
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glcs and some olyect at a di.stanco 
before itj or between the line of the 
beam, and that point of the compass 
which she stems. 

Belace, Belage, or to Belay, to 
fasten any running rope when it is 
haled, that it cannot run forth again. 

^To make a lope fast by turns 

round a pin or coil, without hitching 
or seizing it ; to mend a rope by lay- 
ing one end over another. 

Belandre, namgatlony a sort of 
h'orman vessel. 

B 3 lfry> that part of the towTr of a 
church -which contains bells. 

Bell, a metallic instrument rung in the 
bilfry of a church for the attendance 
of divine worship, and upon occasions 
of rejoicing j composed of three parts 
of copper and one of tin, called boll- 

inetal. ^Tlic body of a Corinthian 

or Composite capital, supposing the 
foliage stripped off, is called tlic bell ; 
the same is applied also to the early ; 
English and other capitals in Gothic 
architecture which in any degree par- 
take of this form. 

Bell-cage, a timber frame, also called 
Belfry, carrying one or more large 
bells. 

Bell-canopy, a canopy containing a 
bell in harness. 

Bell-cliamber, the room containing 
one or more large bells in harness. 

Bell-cot, a structure presenting the 
appearance of a steeple. 

Bell-crank, a bent lever, used for 
changing a vertical into a horizontal 
motion. 

Bell-gable, a term applied to the 
gable of a religious edi lice, having a 
plain or ornamental niche for the re- 
ception of one or more bells. 

Bell-roof, a roof shaped like a bell. 

Bell-rope, a rope for ringing a bell. ' 
Ropes attached to the vesture of a 
priest in the Romish Church. 

Bell-trap, a contrivance, usually air- 
tight, consisting of an inverted cup, 
the edges of which dip into a trench, 
gutter^ or canal holding water, and 
formed at the top of a pipe, for tlie 
purpose of preventing tbul smells 
ascending from the drain into tiic 
air. 

Bellows, the iustrument for blowing 
a lire, with an internal cavity so con- 
trived as to be of greater or less , 
capacity' by the reciprocating motion , 
of working it, and to draw in air at j 


one place while the capacity is upon 
the increase, and discharge it by 
another while upon the decrease. 

i Bellows, Hydraulic, or water-bhuv- 
ing engine, is a machine in which 
the stream of air is supplied by tlie 
flowing of water. 

Belly, the hollow part of a compass 
timber, the round part of wdiicli is 
called the back. The central portion 
of a blastfurnace. 

Belly of Ore, in mining, an unusual 
swelling out of the vein of ore. - 

Belt, a string-course and 

blocking-course; a course of stones 
projecting from a wall, either mould- 
ed, plain, fluted, or enncheil. 

Belvedere, a turret, lantern, or cupola 
raised above the roof of a building. 
It is sometimes applied in Italy to 
open galleries or corridors. 

Bema, an ambo, or reading-desk; a 
raised structure for the seat or throne 
of a bishop. The sanctuary, pres- 
bytery or chancel of a church. Tu 

(ji'celc, the platform from which the 

orators spoke in the Athenmum. - 

A bishop’s throne. 

Bencht, for carpenters and joiners to 
do their worlc on, usually" 10 or T2 
feet in length, and about 2^ feet in 
width. 

Bench-mark, in surveying, is applied 
to a mark showing the startingpoinfc 
in levelling along a line, and to simi- 
lar marks affixed at convenient dis- 
tances to substantial or permanent 
objects, to show the exact points upon 
which the levelling staffs were placed 
when the -various levels w-ere read, 
thus facilitating reference and correc- 
tion. 

Bench-planes. The jack-plane, the 
trying-plane, the long-plane, tlie 
jointer, and the smoothing-plane, are 
called bench -planes. 

Bench-table, a low stone seat round 
the interior of the walls of many 
churches. 

Bend, iji mining, indurated clay; a 
name given by miners to any indu- 
rated argillaceous substance. — The 
ffirui of the ship from tiie keel to 
the top of the side, as the midship 
bend, etc. 

Bends, the strongest parts of a vessel’.s 
side, to which the beams, knees, and 

* futtocks are bolted. 

Bending strakes, two strakes 
■wrought near the coverings of the 
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dock, -worked all fore and 
one inch or one 

tliicker than the rest of the deck, and 
between the beams and 
that the iijjper side is even 

'est. If 

of timber. The process of 
bending wood to any rooked cm-ve 
depends on the property 
its pressure increases the elasticity ot j 

Beneflce^'a church endowed w'ith a 
revenue for the performance of divine 

■Rpnfitier. a vessel to contain holy 


iiig, rich in 
) A course of stones 
tin found in the 
course of a stream. (See Stream Tin.) 

the seeds from which are X 
Bon oil produced by the 
Moringa pUrggosperma. 

Bent, in mining. When the ore sud- 
denly deviates from its usual course 
in the vein. ■ , , 

Bontick-shrouds, formerly used, aiid 
extending from the futtock-staves to 
the opposite channels of a vessel. 
Benzine, the hicarburct of hydrogen, ^ 
procuredby heating hcnzoic acid with . 
lime. Also called BeAZOle; . 

by sundry combinations, the artiticiai - 
fruit and flower essences are made. 
Benzoin, a balsam, which exudes from . 
incisions made in the trunk of the 
Styrax Benzoin, which grows m bu- 
matra. It is hard, friable, has a . 
tdeasant odour, is soluble in alcohoi, 
and has been used as an ingredient 
in spirit varnishes but not in oil var- 
nishes. I 

Bergamo, a coarse tapestry. „ _ 

Bergmote, a court held on a hui, lor 
the decision of controversies among 

miners. . 

Berlin blue, a variety of Prussian 

blue. . , 

Berne macliine, for rootingup treesj 
the invention of Peter Sommer, of 
Beme. , , 

Berth, the place where a vessel lies ; 
the place in which a man sleeps— or 
coiivenient sea-room to inpor a ship* 
Bortyiiig a ship, the rising up of the 
ohip’s sides. . - _ 

Beryl, a mineral of grciab hardness, of 
a blue or greenish colour, similar to • 

■ the emerald. , - . i 

Boasomer Steel, a variety of steel 


produced by blowing air Ihroiigli 
melted iron in a vessel called a con- 
verter, until all the carbon is burnt 
off, then adding a known quantity of 
carbon and manganese, in the form of 
Spiegcleiaen, by which a very s upenor 
steel is produced. 

Betel nuts or Areca nuts. Ihey 
are the fruit of the Areca Catechu: 
they are of an oily grey cohnir and 
somewhat resemble ivory, thougii 
softer They arc made into a variety 
of small objects such as necklaces, 
tops of walking sticks, etc. ^ 

BethePs patent for preserving wood. 
This patent was taken out in looc, 
and consists in tboroughlv iinpieg- 
nating the wood with oil of tar con- 
taining creosote and a crude solution 
. of acetate of iron. 

Beton, the spreading and leveling 
mortar upon the backs of vaults, tor 
coveriug tho backs of iin'bra of 

bridges, etc. Gravel, shells, irag- 

nients of tile, brick, or stone, cemenh-il 
together. It is composed by hrst 
mixing the proper proportions ot 
lime and sand, either by hand or by 
apngmill in the same manner as tor 
ordinary mortar. ^ 

Betty, in mechauicSf an instrument to 
break open doors. 

Bevel, any angle except one ot UU de- 
grees. . , 

Bevel, in hrichlaging, is for drawing 
the soirit-liiio on the face ot the 
bricks. , . , 

Bevel, in joinery ; one side is said to 
be bevelled with respect to another 
%vheii the angle formed by these two 
sides is greater or less than a right 
angle. , . ^ 

Bevel gear, in mechanics^ denotes a 
species of whetd-work where the axis 
or shaft of the leader or driver forms 
an angle with the axis or shaft of the 
follower or the driven. In practice 
it is requisite to have finite and sen- 
sible teeth in bevel gear : these are 
\ made similarly to those of spur gear, 
except that in the latter they are 
parallel, while in bevel gear they di- 
!• -minish in length and tliicluiess in 
approaching the apex of tho cone ; 
3 the teetli are of any breadth, accord- 
ing to the strength required. Bevel 
f gear is stronger, 'wcu’ks smoother, and 
D* has superseded the face-wheel and 
trundle. 

Bevelling, m tMp-huMhtg, the wina- 
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ing of a timber, etc., agreeably to 
directions given from the monld-loffc. 

Bovel-wlieel, a wlieel having teeth 
formed so as to work at an angle 
either greater or less than half a right 
angle, 

Biacca, a pigment used by Italian 
oil and distemper paintcn*s ; it is 
made of white carbonate of lead. 

Biadetto, a blue pigment used by 
painters, made of native or artificial 
carbonate of copper. It is the 
azznrro di biadetto. 

Bianco secco, a white material made 
of lime steeped in water, until all its 
causticity is removed, then powdered 
marble is added to it ; it is used in 
fresco-painting. 

Bibbs, in ship-hull dbig, pieces of 
timber bolted to the 'hounds of a 
mast, to support the trestle-trees. 

Bibliotlieca, in Greek, the place, 
apartment, or building where books 
were kept. 

Eicarbide of hydrogen. This gas 
is known by the names of light 
carbiirctted hydrogen, and marsh- 
gas. It is discharged from fissures 
in coal and from the coal itself. It 
is also generated in pools in which 
tliere is vegetable matter decom- 
posing. 

Bico, a blue colour used in painting j 
there are two pignnents so called, 
they are both native carbonates of 
copper, one blue and the other green. 
It is sometimes known as mountain 
blue and various other names. Green 
bice is also known as malachite 
green, and mountain green, emerald 
green, and Paul Veronese green are 
not unfrequcntly carbonates of cop- 
per. (See those" terms.) 

Bicellum, the dwelling of a trades- 
man in Rome, having under it two 
vaults, for the reception of merchan- 
dise. 

Eichoca, a turret or watch-tower. 

Biclinia, a kind of seat almost identi- 
cal with the modern sofa ; it was 
used by the ancients in reclining at 
their meals, and was large enough to 
accommodate two persons. 

Bier-balk, the church -road for 
burials. 

Bifrons, in sculpture, double-fronted 
or faced, usually applied to Japus. 

I 31 ga, a Roman chariot used in the 
circus or in processions; it has a short 
body, is closed in front and open 


behind, where the charioteer, who 
drives standing, enters ; it rests on 
two wheels and is drawn by two 
animals abreast. 

Bigelf, an arch or chamber. 

Bigg, to build. 

Bigger, a builder. 

Bight, the double part of a rope when 
it is folded, in contradistinction from 

! the ends. 

Bilander, a small vessel with two 
masts, used chiefly in the canals of 
the Low Countries. 

Bilboes, large bars or bolts of iron, 
with sliackles sliding on them, used 
for criminals. 

Bilage, the breadth of a floor of a ship 
when she lies aground. 

Bileotion-monldings, those sur- 
rounding the panels, and project- 
ing before the flicc of a door, gate, etc. 

Bilge, that part of the floor of a ship 
"which approaches nearer to a hori- 
zontal than to a perpendicular direc- 
tion. 

Bilge-pump, that which is applied to 
the side of a ship, to exhaust or pump 
out the bilge-water. 

Bilge -pump rod, the plunger-rod or 
rod connecting the piston of the 
bilge-pump to one of the side-levers. 

Bill, the point at the extremity of the 
fluke of an anchor. 

Bill-board, the resting place of an 
anchor. 

Billets, blooms are sometimes so 
called. 

Billet-moulding, an ornament used 
in string-courses and archivolts of 
windows and doors. 

Billiard-room. The apartment pre- 
pared for the reception of a billiard- 
table. 

Billion, in England, the sum of a 
million of millions ; — in France, a 
thousand millions. 

Bills, the ends of compass or knee- 
timber. 

Bimedial line, in geometry, the sum 
of two medials. When medial lines, 
equal only in power and containing 
a rational rectangle, are compounded, 
the whole will be irrational with 
respect ta either of the two ; this is 
called a first bimedial line ; but if 
two medial lines, commensurable 
only in power, and containing a 

• medial rectangle, be compounded, the 
whole "Will be ixTatlonal, and is then 
called a second bimedial line. 
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ill arithmeiic, iouhle; 
Binder, one who undertakes to keep 
a mine open. 

Binding joists, those beams in a 
floor which support transversely the 
bridging above and the ceiling-joists 
below. 

Bindings, the iron wrought round 
the dead-eyes. 

Binds, beds of stone that always lie 
mi:. 1 1 vrith a certain portion of shale 
or clay. 

Bing, m mining^ a measure of 8 cwt. 
Bing ore, in mining, the largest, best, 
and finest of lead ore. 

Bing stead, the place where bing ore 
is preserved. 

Binnacle, a box near the helm, con- 
taining the compass. 

BmoGndar telescope, one to which 
both eyes may be applie<l. 

Bins, for wine,* open subdivisions in a 
cellar for the reception of bottles. 
Birch-wood, a forest tree, common to 
Europe and North America; an 
excellent wood for turning, being 
of light colour, compact, and easily 
worked. 

Bird’s eye perspective is of two 
kinds, ^ angular and parallel: it is 
used in the drawings of extensive 
buildings having spacious courts and 
gardens, as palaces, colleges, asylums, 
etc. The observer is supposed to be 
on an eminence, and looking down 
on the building, as from a steeple or 
mountain. 

Bird’s mouth, in carpentry, an in- 
terior angle or notch cut in the end 
of a piece of timber for its reception 
on the edge of a pole or plate. It 
signifies also the internal angle of a 
poij^gon. 

Bireme, a vessel with two banks or 
tiers of oars. 

Birhomboidal, having a surface of 
twelve rhombic faces, wdiich, being 
taken six and six, and prolonged till 
they intercept eacli other, would form 
two different rhombs. 

Birthing, the w^orking a top-side bulk- 
heads, etc. 

Bisection, in geometry, the division 
of any quantity into two equal parts. 
Bisellium, a seat of honour granted 
to distinguished persons on public 
occasions; it was large enough to 
accommodate two persons, but ap-* 
pears never to have been occupied bv I 
more than one. 


Bishops, prelates holding baronies of 
the King or of ^ the Pope, and exer- 
cising ecclesiastical jurisdiction over 
a certain extent of territory, called 
their diocese. 

Bishop’s length, a piece of canvas 
measuring 58 inches by 94 ; a half- 
bishop measures 45 by 5G. 

Bismuth, a white metol occasionally 
found native, more commonly com- 
bined 'With oxygen, arsenic, and 
sulphur. It is used for forming fusi- 
ble metal. 

Bispia, a bishopric or episcopal pa 
lace. 

Bissextile, or leap year, a year con- 
sistingof 366 days, happening once 
every four years, "by the addition of 
a day in the month of February, to 
recover the six hours wliicli the 
sun spends in liis course each year, 
beyond the 365 days usually allowed 
for it. 

Bistre, a browm pigment, extracted 
by watery solution from the soot of 
wood fires, when it retains a strong 
pyroligneous scent. It is of a -^vax- 
like texture, and of a citrine-browm 
colour, perfectly durable. It has 
been much used as a ivater-coloiir, 
particularly bj’’ the old masters, in 
tinting drawings and shading 
sketches, previously to Indian ink 
coming into general use for sucli 
purposes. In oil, it dries with the 
greatest difficulty. 

Bisturres, small to'vvers placed at in- 
tervals in the walls of a fortress, 
forming a barbican. 

Bit, an instrument for boring holes in 
wood, the steeled end of a borer. 
Biting in. A term used in engrav- 
ing to describe the action of the 
aquafortis upon the copper or steel, 
on those parts from -^vhich the etch- 
ing ground is removed by the graver 
and other tools. 

Bitter (a sea term), a turn of a cable 
about the timbers called bitts, when 
the ship lies at anchor. \Mien a ship 
is stopped by the cable, she is said to 
be brought up by a bitter. 
Bitternut-'vp'oodli a native of America, 
is a large timber wood, measuring 
30 inches when squared ; plain and 
soft in the grain like walnut. 

Bitts, in ship-buiidmgf perpendicular 
pieces of timber going through the 
deck, placed to secure anything to. 
The cables m-e fastened to them;^ if 
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there is no windlass. There are 
also bitts to secure the windlass, 
on each side of the heel of the bow- 
.sprit" ' 

Bitumen, a name for a number of 
ill flammable mineral substances 
known under the names of naphtha, 
mineral tar, mineral pitch, sea-wax, 
asphalt, clastic bitumen, or minei-al 
caoutchouc, jet, mineral coal, etc. 
Bituminous cement, a factitious 
substance, used for pavements, for 
roo fs, and oth er useful p urp oses. 
Bituminous limestone, a limestone 
impregnated with bitumen. 
Bituminous shale, a schistose rock 
belonging to the coal meas ures, which 
is now largely worked for the pro- 
duction of parafiine. 

Bituminous unguents, are made 
from solid and liquid hydro-carbons, 
they do not become dry by the action 
of the air. 

Bizarre, ornamentation of grotesque 
style, fantastically put together. 
Black, the last and the lowest in the 
chmmatic series or scale of descend- 
ing colours ; the opposite extreme 
from white j the negation of colour. 
To be perfect, it must be neutral 
•with respect to colours individually, 
and absolutely transparent, or desti- 
tute of reflective power in regard to 
light, its use in painting being to 
represent shade or depth, of which it 
is the element in a picture and in 
colours, as white is of light. 
Black-band iron-stone, discovered 
by Mr. David Mushet, in 1801, while 
engaged in the erection of the Calder 
Iron-wmrks. Great prejudice was 
excited against him by the iron- 
masters, in presuming to class the 
wild coals of the country with iron- 
stones fit and proper for the blast 
surfocc! yet that discovery has 
elevated Scotland to a considerable 
rank amongst the iron-making na- , 
tions of Europe, more than 3,000,000 
tons of this ore now being annually 
converted into iron. 

Black Batt, bituminous shale. 

Black Botany Bay wood is the 
hardest and most wasteful of all 
woods ; some of the finest, however, 
if well selected, exceeds all woods 
for eccentric turning. 

Black chalk is an indurated black 
clay, of the texture of white chalk : j 
its principal use is for cutting into 


3 cmyons which are employed in 
1 , sketching and drawing. 

- Black dye; the ingredients of black 
dye are logwood, Aleppo galls, and 
f _ sulphate of iron, or green vitriol. 

5 Black iron, malleable iron, in contra - 
, distinction to that which is tinned, 

, called white iron. 

L Black Jack, in minma, blend 
Mphuret or sulphide of zinc. (See 
5 B/ende.) 

Black lead, plumbago, or graphite, 
13 a native carbon. It w’^as found 
i laigely at Borrodalein Cumberland ; 
consumed in large quantities in the 
formation of crajmiis and black- 
lead pencils for writing, sketching, 
designing, and drawing. It is 
now obtained in Siberia, in Ceylon, 
and other places. Graphite is used 
largely, on account of its incom- 
bustibility, in the manuflicture of 
crucibles. 

Black marble. The marble called in 
commerce Jvero Antico, and Egyp- 
tian black, is^ the most beautiful 
black marble without any admixture 
of other colours. In England the 
chief quarries of uniform colours and 
texture are at Ashford and Bake- 
wcll, in Derbyshire. 

Black ochre, a variety of the mine- 
ral black, combined with iron and 
alluvial clay. 

Black tin, tin ore when dressed, 
stamped, and washed, ready for 
melting. 

Black wadd, one of the ores of man- 
ganese. 

Blade, in, joinery^ is expressive of 
any part of a tool that is broad and 
i thin, as the blade of an axe, of an 
adze, of a chisel, of a square: the 
blade of a saw is more frequently 
called the plate. 

Blades, the principal rafters or breaks 
of a roof, 

Blanc d’argent, or silver-white. 
Ihis is a false appellation fora 
white lead, called also French white. 

It is first produced in the form of 
drops, is exquisitely white, but is 
of less body than flake white, and 
has all the properties of the best 
white leads ; but, being liable to the 
same changes, is unfit for general 
use as a water-colour though good 
in oil or varnish. 

Blanch, in mining, a piece of ore 
found in the hard rock. 
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Blancliing liquor, a solution of 
chloride of lime used by bleachers ; 
called also chemic. 

Blast, the air introduced into a fur- 
nace. 

Blasting of stone, from rocks and 
l>ecl3 of stone, for the purpose of 
quarrying and shaping stones to be 
used for building purposes: the 
ordinary implements used are the 
jumper or cutting-tool, the hammer, 
*the scraper. 

Blast main {metallurgy), cast-iron 
pipes united by socket-joints which 
convey the hot blast to the blast- 
pipes of an iron furnace. 

Blast-pipe, the -waste steam-pipe of 
an engine, but more particularly 
applied to locomotive engines: in 
the latter it leads from the exhaust 
passages of the cylinders into the 
chimney, and is of great use for 
forming the draughty through the 
fire- tubes, as each jet of steam 
emitted creates a partial vacuum in 
the chimney, which is immediately 
filed by a current of air rushing 
through the fire-grate. 

Blast pipes (metallurgy), tapering 
retort or goose-necked pipes, partly 
of cast and partly of wrought iron, 
by which the blast is conveyed to 
the twyers. — Percy, 

BlazoniV? the art of painting ar- 
morial shields, or coats of arms in 
their proper colours or metals, or 
the art of describing these in their 
proper terms. 

Bleaching. The art of removing 
colour ; bleaching of vegetable and 
animal substances requiring ditferent 
jjrocesses for whitening them. 

Bleaching powder, chloride of lime. 

Blende, in an ore of zinc, 

composed of zinc and sulphur. (See 
Black Jack.) A sulphide, 

Blending and melting, in colouring 
or painting are synonymous terms. 
They imply the method of laying 
different tints on buildings, trees, 
etc., so that they may mingle to- 
gether -while -wet, and render it 
impossible to discover where one 
colour begins and another ends. 
A variety of tints of nearly the same 
tone, era})loyed on the same object 
and on the same part, gives a rich- 
ness and mellowness to the effeef ; 
while the outline, insensibly melting 
into the background, and artfully 


disappearing, binds the objects to- 
gether, and preserves them in unison. 

Bleostaning, mosaic pavement. 

Blind coal, a local name for an in- 
ferior anthracite. 

Block, a lump of wood or stone. 

Block-brakes, in which one solid 
body rubs against another. 

Blocks, pieces of wood in which the 
sheaves or pulleys run, and through 
which the ropes pass. 

Block cornices and entablatures 
are frequently used to finish plain 
buildings, where none of the regular 
orders have been employed. Of 
this kind there is a very beautiful 
one composed by Vignola, much 
used in Italy, and employed by Sir 
Christopher Wren to finish the second 
design of St, Paul’s cathedral. 

Block-hLOUse, a building erected by 
besiegers for the investment of a 
castle. Block-houses were erected 
in the time of Henry VIII. on the 
south and south-western coast of 
England. 

Blocking course, a course of masonry 
or brick-work, laid on the top of a 
cornice crowning a wall. 

Blockings, small pieces of wood, 
fitted in, or glued, or fixed to the 
interior angle of two boards or other 
pieces, iii order to give strength to 
the joint. 

Block-machinery, the machinery 
for manufacturing ships’ blocks, in- 
vented by the cider Brunei, and 
adjusted by the late Dr. Gregory, 

Block tin (metallurgy), tin in 
stamped blocks. Tin smelted at the 
different smelting houses, is cast into 
moulds containing about three hun- 
dred weight, and -while in a plastic 
state it receives the stamp of the 
particular house where it is smelted; 
thence it is denominated block tin. 

Blood-red heat, the degree of heat 
which is only necessary to reduce 
the protuberances on coarse iron by 
the hammer, in order to prepare it 
for the file, the iron being previously 
brought to its shape. This heat is 
also used in punching small pieces 
of iron. 

Blood-stone, asilicious stone minera- 
logically known as the heliotrope ; 
it is a dark green stone stained with 
red spots ; it is very hard. There is 
a variety of hpsmatite iron ore called 
* bloodstone/ which is well polished 
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and used as a buniislicr for giving' 
a higher lustre to gilt buttons, aii3 
for burnishing gold on chinawarc. 
Bloom, a mass of iron after having 
niidergone the first hammering, in 
iron works, it is in form a square 
piece 2 feet long. The lump of ■ 
malleable iron from the puddling 
lurnace is called a hlonm. The mass 
obtained from the old hlaonicries was 
so called. The term bloom is still iu 
common u.se, and is clearly derived 
from the Saxon word hloma, wdiich 
is defined by Bosworth as ‘metal, 
mass, lump.’ 

Among artists, the thin semi- 
transparent cloud which sometimes 
appears on the surface of a varnished 
picture; it resembles in appearance 
the bloom of a plum. 

Bloomery, the ancient furnaces in 
which iron ores were smelted v/ere 
called ‘‘ bloomeries.’ (See Percy, 
p. 254 ; and ^Lower’s Contributions,’ 
p. 243.) ' 

Blower mining^ a smelter.— (ATetaZ- 
the name formerly given to 
a man who was employed" in a blow- 
ing-house; also the apparatus em- 
ployed to produce a strong current 
of air in furnaces, chimneys, etc. 
Blowing, the projection of air into a 
furnace, in a strong and rapid cur- 
rent, for the piiipose of increasing 
combustion. 

Blowing engine {metallurgy), the 
engine employed for forcing air into 
the blast furnace used for smelting 
iron ore. 

Blowing house (gneiallurg?/), the 
name given to the peculkir kind 
of blast furnace in which formerly 
tin %vas smelted in this country. 
Similar establishments still exist in 
some parts of the continent. « The 
smelting of tin ores has been effected 
by two different methods. In the 
first, a mixture of the ore with an- 
thracite was exposed to heat on the 
hearth of a reverberatory furnace 
fired with coal. In the second, the 
tin ore -was fused in a blast furnace, 
called a blowing home, supplied with 
wood-cliai*coal. This metJmd is not 
now practised in England.’— Ure’s 
< Dictionary of Arts, Manufactures, 
and Mines,’ by Eobert Hunt. 

Blow-ofSf cock, the stop-cock in the 
blow-off pipe. 

Blow-off pipe, the pipe fixed to the 


bottom of a boiler, for discliarginf*- 
the sediment, which is effected bv 
blowing through it a portion of the 
water from the boiler. 

Blow-pipe. The blow-pipe is a most 
valuable little instnunent to the 
mineralogist, as its ofiects arc strik- 
ing, rapid, well characterised, and 
pass immediately under the eye of 
the operator. The most efficacious 
flame is produced by a regular, mo- 
derate stream of air ; while the act 
of blowing with more force has 
only the effect of fatiguing the mus- 
cles of the cheeks, ^oppressing the 
chest, and at the same time rrader- 
ing the flame unsteady. 

I The student should fill his mouth 
•with air, so as to inflate the cheeks 
moderately, and continue to breathe 
without letting the air in the mouth 
escape ; the blow-pipe may then be 
introduced between the lips, and 
W'hile the breathing is carried on 
through the medium of the nose, 
the cheeks will expel a stream of 
air through the blow-pipe ; and by 
replenishing the mouth at each ex- 
piration, and merely discharging 
the surplus air through the nostrils, 
a facility will be acquired of keeping 
up a constant stream of air. 

The best flame for the purpose 
of this instrument is that of a thick 
wax candle, such as are made for 
the lamps of carriages, the wick 
being snuffed to such a length as to 
occasion a strong combustion: it 
should be deflected a little to one 
side, and the current of air directed 
along its surface towards the point: 
a well-defined cone will be pro- 
duced, consisting of an external 
yellow, and an internal blue flame. 
At the point of the former, calcina- 
tion, the oxidation of metals, roast- 
ing of ores to expel the sulphur and 
other volatile ingredients, may be 
accomplished; and by the extreme 
point of the latter (which affords the 
most intense heat) fusion, the de- 
oxidation of metals, and all those 
operations which require the liighest 
temperature, will be effected. The 
piece of mineral to be examined 
must necessarily be supported on 
jsome substance ; and for the earths, 
or any^ subject not being metallic, or 
requiring the operation of a flux, a 
spoon or pair of forceps made of 
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platina will be found xiseful ; but, as 
the metals and most of tlie ^ fluxes 
act on platina, the most serviceable 
support, for general purposes, will 
be a piece of sound, well-burnt char- 
coal, with the bark scraped olf, as 
free as possible from knots or craclcs. 
The piece of mineral to be examined 
should not in general be larger than 
a pepper corn, •which should be 
placed in a hollow made in the 
charcoal ; and the first impression 
of the heat should be very gentle, 
as the sudden application of a high 
temperature is extremely liable ,to 
destroy those effects which it is 
most material to observe. Many 
substances decrepitate immediately 
they become hot ; and when that is 
found to be the case, they should 
be heated red, under circumstances 
which will prevent their escape: 
this may be effected, with the 
earthy; minerals, by wrapping them 
in a piece of platina foil, and, with, 
the metallic ores, by confining them 
between t'wo pieces of charcoal, 
driving the point of the flame 
through a small groove towards the 
place where the mineral is fixed, by 
which means a sort of reverberating 
furnace may be formed. The prin- 
cipal phenomena to be noticed are, 
phosphorescence, ebullition, intu- 
mescence, the exhalation of vapours 
having the odour either of sulphur 
or garlic (the latter arising from 
the presence of arsenic), decrepita- 
tion, fusibility; and, amongst the 
fusible minerals, whether the pro- 
duce is a transparent glass, an 
opaque enamel, or a bead of metal. 

Having first made some observa- 
tions on a particle of the mineral 
alone, cither the residue or a fresh 
piece should he examined with the 
addition of a flux, more particularly 
in the case of the ores, as the na- 
ture of the metal may be generally 
decided by the colour wiSi which 
it tinges the substance used. The 
most eligible flux is borax : a piece 
about half the size of a pea being 
placed on the charcoal, is to be 
heated till it melts; the particle of 
ore being then taken in a pair of for- 
ceps, is to be pressed down in it, aii,d 
the heat applied; or, should the 
mineralnot be inclined to decrepitate, 
it may be laid on the charcoal, and 


two or three pieces of borax, about 
the size of a pin’s lie;, id, placed over 
it : and on using the blow-pipe, the 
whole wdll form itself into a globular 
bead. 

Blow-valve, the ‘sniftiiig valve ’of 
a condensing engine. 

Blue, one of the primitive colours 
of the rays of light, into -which they 
arc divided when refracted througii 
a glass prism. 

Blue stone, sulphate of copper. 

Blue-black, is a well-burnt and levi- 
gated charcoal, of a cool,^ neutral 
colour, and not differing from the 
common Frankfort black. Blue- 
black was formerly much employed 
in painting, etc. 

Blue carmine, is a blue oxide of mo- 
lybdena, of which little is known as 
a substance or as a pigment. It is 
of a beautiful blue colour and dur- 
able in a strong light, but is subject 
to be changed inline by other sub- 
stances, and blackened by foul air : 
therefore, it is not of much value in 
painting. 

Blue dyes, indigo, Prussian blue,log- 
■u'’ood, bilberry, and especially the 
aniline blues. 

Blue gum wood. (See Gum Wood,) 

Blueing, the process of heating iron, 
and some other metals, until they 
assume a blue colour. 

Blue John, fiiior spar, called so by 
Derbj^sbire miners. 

Blue ochre, is a mineral colour of 
rare occurrence, found with iron 
pyrites in Cornwall, and also in 
North America, and is a subplios- 
phateof iron. What Indian red is 
to the colour red, and the Oxford 
ochre to yellow, this is to other blue 
colours. They class in likeness of 
character: hence it is admirable 
rather for the modesty and solidity, 
than for the brilliancy of its colour. 

Blue pigments, found in common, 
are Prussian blue, mountain blue, 
Bremen blue, iron blue, cobalt blue, 
smalt, ultramarine, indigo, litmus, 
and blue cake. 

Bine tint, in colouring, is made of 
ultramarine and white, mixed to a 
lightish azure. It is a pleasant, 
working colour, and with it should 
be blended the gradations in a pic- 
ture. It follows the yellows, and 
with them it makes the greens; and 
with the red it produces the pui-ples. 
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No colour is so proper for blencliug 
down or softening tbe lights into 
Iceeping. In pictures of less value, 
Antwerp blue may be substituted for 
ultramarine. (See Ultramarine,) 

Blue bice. (See Bice,) 

Blue verditer is a blue oxide of cop- 
per, precipitated from the nitrate of 
copper by lime ; it is of a beautiful 
light-blue colour. It is little affected 
by light; but time, damp, and im- 
pure air turn it green, and ultimately 
blacken it, — changes which ensue 
even more rapidly in oil than in 
water ; it is, therefore, by no means 
an eligible pigment in oil, and is 
principally confined to distemper 
painting, and the uses of the paper- 
stainer, though it has been found to 
stand well, many years, in water- 
colour drawings and crayon paint- 
ings, when kept dry. 

Blue vitriol, sulphate of copper. 

Bluff; a bluff-bowed or bluff-headed 
vessel is one which is full and square 
forward. 

Bluuk, heavy cotton cloth: the term 
is used in Scotland. 

Board, a substance of wood contained 
between two parallel planes ; as when 
the baulk is divided into several 
pieces by the pit- saw, the pieces are 
called boards. 

Board, in nautical language, the line 
over which a ship runs between tack 

and tack. To board is to enter a 

ship. 

Boarding-floors, are those covered 
with hoards ; the operation of board- 
ing floors should commence as soon 
as the windows are in, and the plaster 
dry. ^ ■ 

Boarding-joists, joists in naked 
flooring, to whicli the boards are 
fixed. 

Boarding-pike, a pike used by sailors 
ill boarding an enemy’s vessel. 

Boasting, m masonry, the paring of 
a stone with a broad chisel and mallet. 

Boasting, in sculpture or carving, is 
the rough, cutting of a stone to form 
the outiine of a statue or ornament. 

Boasting. (See Random Tooling,) 

Boat, the name of the vessel in which 
the incense is kept for use at the 
altar. 

Boats, small open vessels, impelled on 
the water by rowing or sailing, hav- 
ing different uses, dimensions, etc., 
either for river or f ea service. 


Boat-hook, an iron hook with a sharp 
point, fixed on a pole, at the extre- 
mity. 

Boatswain, a warrant officer in the 
navy, who has the charge of the 
rigging, and calls the crew to duty. 

Bob, the engine-beam of the Cornish 

pumping engine. Of a pendulum, 

is the metallic weight which is at- 
tached to the lower extremity of a 

pendulum-rod. This name is given 

in Birmingham to small polishing 
wheels, with rounded edges : they are 
made of leather. 

Bob-stay, is used to confine the bow- 
sprit down to the stem or the cut- 
water of a ship. 

Bobstay-holes, those in the fore-part 
of the knee of the head, for the se- 
curity of the bobstay. 

Bocatbrium, anciently a slaughter- 
house. 

B odium, a crypt, or subterraneous 
chapel. 

Body, in physics or naUtral philoso- 
phy, any solid or extended palpable 

substance. In geometry, it has 

three dimensions-^length, breadth, 
and thickness. Bodies are either 

hard, soft, or elastic. In painting, 

a thick consistency of colour. 

Body-colour, a term used by artists, 
to denote the degree of consistency, 
substance, or tinging power of pig- 
ments or their vehicles. 

Body-plan, in naval architectural 
drawing, sectional parts showing 
fore and after parts of a vessel. 

Boeria, anciently a manor-house or 
large country dwelling. 

Bog, soft, marshy, and spongy matter, 
or quagmire. Kailroads have been 
made across bogs in Lancashire and 
in America, by draining, etc., and in 
the latter by piling as well as drain- 
ings. ■■ 

Boghead mineral, a bituminous 
mineral found in Scotland, used for 
the manufacture of paraffine. 

Bogie engine, a locomotive engine, 
two or more wheels of which turn 
on a bogie or swivel. 

Boiler, a wrought-iron vessel con- 
taining water, to which heat is ap- 
plied for the 'generation of steam. 
Boilers are made of various forms, 
♦according to the nature of their ap- 
plication, and are constructed so as 
to obtain the largest heating surface 
with the least cubical content. A 
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boiler for 20 horse power is usually 
15 feet long and 6 feet %vide ; there- 
fore 90 feet of surface, or 4|feet to 1- 
Iiorse power ; a boiler for 14 horse 
power, GO feet of surfece, or 4'3 feet 
to 1-horsepower; but engineers 
allow 5 feet of surface to 1-horse 
power, and Mr. Hicks, of Bolton, 
proportions his boilers at the rate of 
6^ square feet of horizontal surface of : 
water to each horse power : Mr. Watt 
allows 25 cubic feet of space to each 
horse power. 

Boilers. Copper is sometimes used I 
for hollers : it has, however, less 
cohesive power than iron, and tliere- 
fore a greater thickness of metal is 
necessary to produce an equal 
strength. 

Boiling, or ebullition, the agitation of 
ifluids, arising from the action of fire. 
It is produced by the conversion of 
the fluid into vapour. Water boils 
at the level of the sea at 212° Fah. i 

Boke, in mining, a small nm, or a pipe 
of ore, which soon dies out. 

Bole, an argillaceous mineral, having 
a conchoidal fracture, an internal 
lustre, imd a sliining streak. 

Boles, places foimd on hill-tops which 
hear marks of their having been 
the situation of small furnaces for 
smelting lead ores in ancient times. 

Bolide, an atmosplicric fire-ball. 

Bollards, large posts set in the ground I 
at each side of the docks, to lash and I 
secure hawsers for docking and un- : 
docking ships. | 

Bollard timbers, in a ship, two | 
timbers within the stem, one on each i 
side of the bowsprit, to secure its end. ■ 

Bolognese School, in painting, a 
liOmbard school, founded by Caracci, 
the great painters of which were, — 
Francia Agostino, b. 1558, d. 1601; 
Domenichino, b. 1581, d. 1641 ; 
Guido Remi, h. 1575, d. 1642 ; Gio. 
lianfranco, b. 1678, d. 1744; Ludo- 
vico Caracci, h. 1655, d* 1619; Anni- 
bale Caracci, b. 1560, d. 1609; Fran- 
cesco Albani, b. 1578, d. 1660; 
Guercino, b. 1590, d. 1666. 

Bolognian stone is sulphate of 
baryta deprived of its water by calci- 
nation. If exposed to the rays of 
the sun, and taken into a dark room, 
it emits a good deal of phosphorescent 
light. 

Bolsters, timbers used in the con- 
struction of arcles and running 


across from one rib to another for 
the purpose of supporting the vous- 
soirs. Timbers which are employed 
in a similar manner to a corbel are 
so called. Also the piece of timber 
placed upon the upper or lower 
cheek, worked up about half the 
depth of the hawse-holes, and cut 
away for the casement of the cable, 
and to prevent its rubbing tbc clieck ; 
likewise the solid piece of limber that 
is bolted to the ship's side, on which 
the stantients for the linings of the 
anchors are placed ; or any other 
small piece fixed under the gunwale, 
to prevent the main sheet from being 
rubbed, etc. 

Bolster, a tool used for punching holes 
and for making holts. 

Bolster of a capital, the flank of tlie 
Ionic capital. 

Bolt, a cylindrical pin of iron or other 
metal, used for the various purposes 
of fastening securely together plank- 
ing or other timber work. 

Bolt-auger, an auger of a large size, 
used by shipbuilders. 

Bolt-rope, the rope to which the edges 
of sails are sewed, to strengthen 
them. 

Bolt-screwing maoliine, a macliino 
for screwing bolts, by fixing the bolt- 
head to a revolving chuck, and caus- 
ing the end which it is required to 
screw to enter a set of dies, which 
advance as the bolt revolves. ^ 

Bolts, long cylindrical bars of iron or 
copper, used to secure or unite the 
different parts of a vessel ; the princi- 
pal ironwork for fastening and secur- 
ing the ship. 

Bomb-ketcli, a ship or vessel built 
with large beams, for cairying and 
raising of mortars at sea. 

Bomb-proof, a casemate, which see. 

Bomb-vessel, a strong- built vessel 
carrying heavy metal for bombard- 
ment. 

Bond, in maso7vy, the tie or union of 
several bricks or stones in building 
a ■wall ; in bricklaying and tnasonrij, 
it is the arrangement or placing of 
bricks, so as to form a secure mass of 

building. In carpentry, a term 

among workmen — to make good 

I bond Iby fastening two or more pieces 

I together, either tenoned, mortising, 

! or dove-tailing. 

Bonders, Bond-stones, Binding 
stones, stones which reach a con- 
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siclerablc distance into, or entirely 
through, a wall, for the purpose of 
binding it together ; those are placed 
in the thickness of a 'w^all, at right- 
angles to its ftxcc, to bind securely 
together. 

Boiid timber, pieces of timber used 
to bind in brickwork especially. It 
is customary to ])ut a row of bond 
timber in the middle of the story, of 
greater strength than those for the 
bases and surfaces. 

Bone, after being polished is much | 
used in making a variety of things, i 
such as nail and tooth brashes, etc. ! 

Bone asbes. Bone earth, calcined 
bones., 

Bone-black, Paris black, animal, or 
bone charcoal. A reddish-black trans- 
parent pigment of very deep tone. 
It is prepared by burning bones in ■ 
closed vessels, free from contact with 
the air. It differs but slightly from 
Iror^’-black. 

Bone-brown and Ivory-brown, 
produced by torrefying or roasting 
bone and ivory, till bj^ partial 
charring, the3" become of a brown 
colour throughout. 

Bone charcoal, bone-black purified 
by means of hot hydrochloric acid. 

Bone ore, a variety of brown iron 
ore. 

Bongrace (a sea term), is a frame of 
old ropes or Junks of cables, laid at 
the bows, sterns, and sides of ships 
.sailing in cold latitudes, to preserve 
them from damage by flakes of ice. 

Boning, m carpentry and masonry, 
the art of making a plane surface 
by the guidance of the ej^e : Joiners 
try up their work by boning with 
two straight-edges, which determine 
whether it be in or out of winding, 
that is to say, whether the surface 
be twisted or a plane. 

Bonnet, in navigation, an additional 
piece of canvas attached to the foot 
of a Jib, or a schooner’s foresail, by 
lacings, taken otF in bad weather. 

Bonnets, the cast-iron plates which 
cover the openings in the valve- 
chambers of a pump : the openings 
are made so that read}^ access can 
be had when the valves need re- 
pairing, 

Bonney, in mining, a distinct bed of 
ore, that communicates with no vein. 

Bont, in mining, a hard part of a 
mineral vein. 


Boom, in sliip'-huilding, a long polo 
run out from different places in the 
ship, to extend the bottoms of par- 
ticular sails, as jib-boom, flying-jib- 
boom, studding-sail-boom, etc, 

Boomkin, in ship-htdldlng, a beam of 
timber projecting from each bow of 
a ship, to extend the clue or lower 
corner of the foresail to windward. 

Boor, a parlour, bedchamber, or inner 
room. 

Boose, in mining, that part of a vein 
in which ore is mixed up with loose 
rock. 

Booth, a stall or standing in a fair or 
market. 

Boot-topping, scraping off the grease, 
or other matter, which may be on a 
vessel’s bottom, and daubing it over 
with tallow, 

Boracic acid, an oxide of boron and 
hydrogen. It is obtained in large 
quantities from the boracic acid 
logoons of Tuscany- 

Borax, in chemistry, a salt in appear- 
ance like crystals of alum ; a combi- 
nation of boracic acid and soda ; 
borate of soda is used for soldering 
metals, and as a glaze for porcelain, 

Borcer, an instrument of iron, steel- 
pointed, to bore holes in large rocks, 
in order to blow tlioin up with gun- 
powder. 

Bord, anciently a cottage. 

Bore, in hydrography, a sudden and 
abrupt influx of the tide into a river 
or narrow strait. 

Boreas, the north wind. 

Borer, a boring instrument, ■with a 
iece of steel at the end, called a 
oring-bolt. 

Boring, the art of perforating or 
making a hole through any solid 
body ; as boring the earth for water ; 
boring water-pipes, either wood, 
iron, zinc, or lead ; boring cannon, 
etc. 

Boring-bar, a bar of a small horizontal 
boring-machine : it is used for boring 
the brasses of plummer-blocks, by 
means of a cutter fixed in it. 

Boring-collar, in turning, a machine 
having a plate with conical holes 
of different diameters ; the plate is 
movable upon a centre, which is 
equidistant fi*om the centres or axes 

^ of the conical holes; the axes are 
placed in the circumference of a circle. 
The use of the boring-collar is to 
support the end of a long body that 
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is to be turned hollow, and which 
would otherwise he too long to be 
supported by a chuck. 

Boring-lathe, a lathe used for boring 
wheels or short cylinders. The 
wheel or cylinder is fixed on a large 
chuck, screwed to the mandril of a 
lathe. 

Boring-machinD, a machine forturn- 
ing the inside of a cylinder. i 

Boron, in chemistry, one of the ele- 
ments ; it is a dark green powder, 
"which, heated out of the air, hecomes 
harder, and darker in colour: it 
burns brilliantly when heated in air 
or oxygen, forming horacic acid. 

Bort, a name given to a variety of the 
black diamond; it is exceedingly 
bard, and is used for boring by the 
Diamond Boring Company, 

Boshes, in metallurgij, the lower part 
of a blast furnace ‘ extending from 
the widest part to the top of the 
hearth. . .it is difficult in some cases 
to point out where they begin or 

end.* ^I’he iron box in which the 

puddler places his rabble. Applied 
to several parts of furnace. 

Boss, a sculptured keystone or carved 
piece of wood, or moulded plaster, 
placed at intervals of ribs or groins 
in vaulted and flat roofs of Gothic 

structures. A sliort trough for 

holding mortar when tiling a roof: 
it is hung to the laths. ^The pro- 

jection in the centre of a shield. 

Bossage, projecting stones laid rough 
in building, to be afterwards cut 
into mouldings or ornaments. 

Bosquet, a French expression for a 
piece of ground in gardens, enclosed 
by a palisade or high hedgerow of 
trees, etc. 

BotauyBay oak, resembling in colour 
fall red mahogany, is used as veneer 
for the backs of brushes, turnery, etc. 

Bottcher ware, a brown or red ware 
which has no glaze, but is polished 
by means of the lathe : it was made 
by a Gennan (from whom it takes 
its name) in 1704- 

Bottle-gla^s, a composition of sand 
and lime, clay, and alkaline ashes of 
any kind. 

Bottom-captain, a superintendent 
over the miners in the depths of the 
mine. 

Bottom-heat, artificial temperatur^ 
produced in hothouses or under beds 
for the production of fruit or flowers. 


Bottom-lift, in mining, the deepest 
or bottom tier of pumps. 

Bottom-rail, in joinery, the lowest 
rail of a door. 

Bottoms, in mining, the deepest 
working parts of a mine. 

Bottoms in fork. In Cornwall, 
"when all the bottoms are unwatered, 
they say, * the bottoms are in fork ; * 
and to dra-w out the water from them, 
is said to be ‘forking the water.* 
Likewise when an engine has drawn 
out all the water, they say, ‘the 
engine is in fork.’ 

Boudoir, a small i*etiring-i’oom. 

Boulders, fragments of rocks trans- 
ported by "water or ice, often found 
at great "distances from the rock to 
which they belong. 

Boulder walls, walls built of the 
above, 

Boulderiug stone, a smooth flint 
pebble, found in gravel pits, and used 
by Sheffield cutlers for smoothing 
down the faces of buff or wmoden 
wheels. 

Boulevard, promenades around a city, 
shaded by avenues of trees. 

Boultine, in architecture, a convex 
moulding, whose periphery is a 
quarter of a circle, next below the 
plinth in the Doric and Tuscan 
orders. 

Bounds, in fnmmg, signifies the right 
to work for tin ore over a given spaicc. 
The term and system of bounding 
are both obsolete. 

Bourse, a public edifice for the assem- 
blage of merchants to consult on 
matters of business or money, an 
exchange. 

Bout, ire mining, a system of measuring 
used in Derbyshire; a long bout is 
24 dishes, a short bout is 12 dishes. 

Boutant, in architecture, an arc-» 
boutant is an arcb, or buttress, 
serving to sustain a vault, and which 
is itself sustained hy some strong- 
wall or massive pile. 

Bova, anciently a wine-cellar. 

Bovey coal, wood-coal orligiiite found 
■at Bovey Tracey in Devonshire, (See 
Lignite.') 

Bow, the round part of a ship forward. 
Anciently an arch or gatewaj^ 

Bow-compass, for drawing arches of 
very large aisles ; it consists of a 
beam of wood or brass with three 
long screws that bend a lath of wood 
or steel to any arch. The term also 
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denotes small com i’> asses employed 
in describing arcs too small to be 
accurately diwn by the common 
compasses. 

Bow and string bridge, ^ or bow- 
string or tension bridge ; in which 
the horizontal thrust of the arch, or 
trussed beam, is resisted by means of 
a horizontal tie attached as nearly 
as possible to the chord line of the 
arch. 

Bow and string beam, a beam so 
trussed that the tendency of the 
straight part to sag when loaded is 
counteracted to some extent by the 
tension upon its two ends, by a bow 
of wood or metal attached to those 
extremities. 

Bow and string girder, a wrought- 
iron bow and string girder, patented 
by Mr. G. Xasmyth. 

Bower, anciently a small enriched 
chamber for ladies ; a private room, 
or parlour, in ancient castles and 
mansions. -In navigation^ two an- 

chors are thus named from their 
being carried at the bow, the cable 
of which is bent and veered through 
the hawse-hole. 

Bower cable, the principal cable for 
securing the ship to the Bower an- 
chor, 

Boweric, in the East Indies, a well 
descended by steps. 

Bow-grace, a frame of old rope or 
junk, placed round the bows and 
sides of a vessel, to prevent the ice 
from injuring her. 

Bowge {a sea term)^ a rope fastened 
to the middle of the sail, to make it 
stand closer to the wind. 

Bowk, the name of the tub by which 
the miners descend and ascend in 
South Staffordshire. 

Bow-line, 2 n navigation, a rope lead- 
ing forward from the leach of a 
square sail, to keep the leach well 
out, when sailing close-hauled. 

Bowling-alley, a place where the 
game and exercise of howling is 
carried on. 

Bowl, bowling, or bowline (in a 
ship), a round space at the head of 
the mast for men to stand in. 

Bowling-green. Bowling v,‘as an an- 
cient English game. A bowling- 
green was usually attached to the 
private grounds during the 16th, 

3 7th, and 18th centuries. 

Bowls of silver were used as drinking- 


glasses are now, before the inti’o- 
duction of glass for such purposes ; 
they were of small sizes, in ‘ nests ^ 
fitting one within another. Of the 
larger-sized howds the most distin- 
guished are the mazer and the was- 
sail, Mazer is a term applied to 
large goblets, of every kind of ma- 
terial ; but the best "authors agree 
that its derivation is from maeser, 
which, in Dutch, means maple ; and 
therefore that a mazer bowl was 
originally one formed of maple wood. 

Bow-saw, a saw used for cutting the 
thin edges of wood into curves. 

Bowse, to pull upon a tackle. 

Bowse-away (a sea phrase), to pull all 

' together. 

Bowsprit, in ship-htilding, a large 
boom or mast which projects forward 
over the stem to carry sail. 

Bowtel, the shaft of a clustered pillar, 
or a shaft attached to the jambs of a 
door or window. 

Box, for mitring, a trough for cutting 
mitres : it has three sides, and is 
open at the ends, with outs in the 
vertical sides at angles of 45° with 
them. 

Box-drain, an underground drain 
built of brick and stone, and of a 
rectangular section. 

Box of a rib-saw, two thin iron plates 
fixed to a handle, in one of which 
plates an opening is made for the 
reception of a wedge, by which it is 
fixed to the saw. 

Box foot pipe oven, in metallurgy, an 
arrangement, used for heating mr for 
blast furnaces, of cast-iron boxes; 
with the legs of each pipe fitting into 
the sockets of two contiguous boxes. 
The blast passes up one leg of a pipe 
and down the other. 

Box-baul, to veer a ship in a manner 
when it is impossible to tack. 

Box tbe compass, to repeat thirty- 
two points of the compass in order. 

Boxing-off, throwing the head sails 
aback, to force the ship’s head ra- 
pidly off the wind. 

Boxings of a window, the cases oppo- 
site each other on each side of a 
window, into which the shutters are 
folded. 

Box-wood is of a yellow colour, in- 
clining to orange; is a sound and 

* useful wood, measuring from 2 io 
6 fe^t long, and ^ to 12 inches in 
diameters it is much used by wood- 
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engravers; for clarionets, flutes ; for 
carpenters’ rules, drawing-scales, etc. 
Much of it comes from Box Hill, in 
Surrey, and from several districts in 
Gloucestershire, also from other parts 
of Europe. 

Boziga, anciently a house or dwelling. 

Brace, a piece of slanting timber, used 
in truss partitions, or in framed 
roofs, in order to form a triangle, 
and thereby I'cndering the frame 
immovable: when a brace is used 
by way of support to a rafter, it is 
called a strut: braces in partitions 
and span roofs arc always, or should 
be, disposed in pairs, and placed in 
opposite directions. ^An instru- 

ment into which a vernier is fixed ; 
also part of the press-drill; also the 

mouth of a mine-shaft. A rope 

by which a yard is turned about 

Brace-head, a cross piece on the top 
rod of a boring apparatus. 

Braces, that security for the rudder 
which is fixed to the stem-post and 
to the bottom of a ship. 

Bracket plummer-block, a support 
for a shaft to revolve in, formed so 
that it can be fixed vertically to the 
frame of a machine, or to a wall. 

Brackets, ornaments: the hair brac- 
ket in ship-building is the boundary 
of the aft-part of the figure of the i 
head, the lower part of which ends 
with the fore-part of the upper cheek. 
The console bracket is a light piece 
of ornament at the fore-part of the 
quarter-gallery, sometimes called a 

canting-hose. The cheeks of the 

carriage of a mortar ; a cramping- 
iron to stay timber-work ; also stays 
set under a shelf, to support it. 

Bracket-stairs. ‘ The same method 
must he observed, with regard to 
taking the dimensions and laying 
down the plan and section, as in 
dogling-stairs. In all stairs what- 
ever, after having ascertained the 
number of steps, take a rod the 
height of the story, from the surface 
of the lower floor to the surface of 
the upper floor ; divide the rod into 
as many equal parts as there are to 
be risers ,* then, if you have a level 
surface to work upon below the 
stairs, try each one of the risers as 
you go on: this will prevent any 
defect/ 

Brad, a small nail with a projecting 
head on one edge. 
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Brad-awl, the smallest boring tool 
used by a carpenter; its handle is 
the frustum of a cone tapering 
downwards; the steel part is also 
conical, but tapering upwards, and 
the cutting edge is the meeting of 
tw’-o basils, ground equally from each 
side. 

Brails, in navigation, ropes by which 
the foot or lower corners of fore-and- 
aft sails arc hauled up. 

Brake, the apparatus used for retard- 
ing the motion of a wheel by friction 
upon its periphery.— The handle of 
a ship’s pump. — A. machine used in 
dressing flax. 

Brake-wheel, the wheel acted upon 
bj^ a brake. 

Brakes, contrivances by moans of 
which friction is purposely opposed 
to the motion of the machine. I’hey 
are of various lands. 

Bramah’s hydrostatic press con- 
sists in the application of water to 
engines, so as to cause them to act 
with immense force. If a tube of 
water of one inch diameter is con- 
nected wdth a vessel of water 100 
inches in diameter and a pressure of 
10 pounds is applied to the smaller 
column of w^ater, the power in the 
larger vessel is multiplied 100 times. 

This press was constructed in 
Woolwicli dockyard for testing iron 
cables, and the krain is produced by 
hydrostatic pressure : its amount is 
estimated by a system of levers ba- 
lanced on knife-e^es, which act quite 
independently of the strain upon the 
machine, and exhibit sensibly a 
change of pressure of Jth of a ton, 
even when the total strain amounts 
to 100 tons. 

This proving-machine was con- 
structed by Messrs. Bramah, of Pim- 
lico, and is doubtless one of the most 
perfect of the kind which has been 
executed. It consists of two cast- 
iron sides, cast in lengths of feet 
each, with proper flanges for a^butt- 
ing against each other, and for fixing 
the whole to sleepers resting on a 
secure foundation. The whole length 
of the frame is 104^ feet, equal to 
^th the length of a cable for a first- 
rate ; so that the cables are tested in 
that number of detached lengths, 
which are afteiwards united by 
shackle bolts. The press is securely 
bolted down at one end of the frame. 
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and the cylinder is open afc both 
ends. The solid piston is inches 
in diameter in front and 10>, inches 
behind, so that the surface of pres- 
sure is the difference of the two, viz. 

X -TSSl = 051 inches. 

The system of levers Ining on 
Icnifo-edi^es is attaclied to the other 
end of the frame, and tlic cable is at- 
tached by bolt-links to this and to 
the end of the piston rod. The lovers 


the Millstone Grit formation, quar- 
ried in the township of Brainley in 
Yorlishirc. 

Brandi, in mining^ a leader, string*, or 
rib of ore, tlmt rims into a lode ; or 
if a lode is divided into several 
strinp^s, they arc called branches, 
whether thi\y contain ore or not : 
likewise strings of ore which run 
transversely into the lode ; and so 
are all veins that arc small, dead or 
alive, i.e. whether they contain ore ov 
not. 


bein«* properly balanced, and the Branched -work, carved and scidp- 
eable attached to a short arm rising tured leaves and branches in monu- 

above the axis, this draws the other ments and friezes, 

arm downwards ; and at a distance Branches, anciently the ribs of grojn- 
eqiial to twelve times the short arm, ed ceilings. 

is a descending pin and ball, acting Brandishing or Brattishing, a term 
in a cup ])laced on the upper part of used for carved-work, as a crest, 
the arm of the second lever, and this battlement, or other i)avapet. 
again acts on a third. The first two Brandrith, a fence or rail round the 
levers are under the floor, and pass opening of a well. 


again acts on a third. Tlic first two 
levers are under the floor, and pass 


levers are nil uer luu Jiiuur, «uu .i. _ 

ultimately into an adjacent room. Brass, a factitious metal, made of 
where a scale carrying weights is copper and zinc. ^ ^ ^ 

conveniently placed, and the whole Brass, Cast. Specific gravity, 8*3/ ; 


combination is such that every pound 
in the scale is the measure of a ton 
strain : the whole acts with such pre- 
cision that Jth of a pound, more or 
less, in the scale, very sensibly aflects 
the balance. At the same place is 
situated a scale, acted upon by the 
water-pressure from the charge-pipe 
of the press, and the valve in this 
pipe is of such dimensions that, to- 
gether with the lever by which it 
acts, the power is again such that a 
pound should balance a ton ; but the 
friction is here so great that it requi res 
several pounds to make a sensible 
change in the apparent balance, and 
for this reason this scale is never used. 
The forcing-pumps are in another 


■weight of a cubic foot, 523 Ibs.j 
weight of a bar 1 foot long and 1 
inch square, 3*Go lbs.; expands 
of its length by one degree of heat 
(Troughtoii) ; molts at 1863® 
(Daniell) ; cohesive force of a square 
inch, 18,000 lbs, (Rennie) ; will bear 
on a square inch ■without permanent 
alteration, 6700 lbs , and an extension 
in length of liis j w'cight of modulus 
of elasticity for a base of an inch 
square, 8,930,000 lbs.; height of 
modulus of elasticit}', 2,406,000 feet; 
modulus of resilience, 5 ; speciiic resi- 
lience, 0-6 (Tredgold). ^ 

Compared 'witii cast iron as unity, 
its strength is 0*‘135; its extensibility, 
0*9 ; and its stiilhess, 0’40- 


adjacent room, and are -svorked by Brasses (Sejmlchral)^ monumental 
handles, after the manner of a hre plates of brass or mixed metal, an* 
engine. At first, six pistons are ciently called inlaid on large 

acting, and the operation proceeds slabs of stone, whicli usually lorm 
quickly; but as the pressure and partof the pavement of a church, anti 
strains increase, the barrels are sue- represent in their outline, or by 
cessively shut off, till at length the engraved upon them, the hgure or 
whole power of the men is employed the deceased. . 

on one pair of pumps only, and on Brassey coal. Coal containing ircn 
this the action is continued till the pyrites. nnrl fipi-v 

proofstrain is brought on the cable, BrassR, * a hard 
A communication is then opened but yields 
between the cistern and cylinder, and 
everything is again restored to equi- 
librium, 

Bramley Pall Stone, a sandstone of 


, sulphur ore. irynr^. ^ \ „ 

Bnat^lice, or Bratipin, in 

,„r a division “ade “ * “ J.,, 
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moving in different directions, for the 
purpose of ventilation, 
Brattishing, aneientlj^, carved open- 
work. In mininff, dividing the 

shaft or gallery. 

Brattice clotli, in mining, tarred 
canvas or other cloth used Yor ven- 
tilating purposes in collieries. 

Bray, anciently, a bank or earthen 
mound. 

Brazen dish, the standard measure 
used in Derbyshire, and chained in 
some place under charge of the bar- 
master. 

Braziers. I'he supports formerly used 
for burning wood. (See Dogs, fire,) 
Brazil wood, the wood of Cmsalpinia 
echbiuta, which yields a red dye : it 
is imported prineipaily from Pernam- 
buco : the tree is large, crooked, and 
knotty; and the bark is thick, and 
equals the third or fourth of its dia- 
meter. Its principal use is for dye- 
ing: the best pieces are selected Yor 
violin-bows and turnery. 
Braziletto-wood is of a rnddv orange 
colour, principally used for dyeing, 
and for turnery and violin-bows. 
Brazil, a term in South Staffordshire 
for a hard coal approaching Anthra'- 
cite. It is also applied to a * Brassey 
coal,’ which see. 

Brazing, tlie soldering together of 
edges of iron, copper, brass, etc. with 
an alloy of brass and zinc called spel- 
ter solder. 

Breadth is applied to painting when 
the colours and shadows are broad 
and massive, such as the lights and 
shadows of the drapery ; and when 
the Qje is not checked and distracted 
by numerous little cavities, but glides 
easily over the whole. Breadth of 
colouring is a prominent character in i 
the painting of all great masters. 
Break, in shipping. To break bulk is 

to begin to unload. A projection 

or recess from the surface or wall of a 
building. 

Break joint, ^ constructively, to dis- 
allow’' two joints to occur over each 
other. j 

Breaker, a small cask for water. 
Breaking down, is diw- 

aing the baulk into boards or planks. 
Breakwater, a contrivance to ward 
off or diminish the force of wave^ 
to protect harbours, stations, etc^ 
*ium the violence of tempestuous 
gales. Some stupendous works have 


e been executed for these purposes, es- 

pecially that at Plymouth, by the 
late John Bennie, the breakwa'^tcr at 
3 CJierboiirg, and others. 

Breaming, cleaning a ship’s bottom 
I by burning. 

- Breast, in mining, the foco of coal- 
workings. 

i Breast-fast, a rope used to confine a 
vessel sideways to a wharf or to 
s some other vessel. 

I Breast-hooks, pieces of compass or 
• knee-timber, placed withinsicle a ship 
to keep the bows together. The deek- 
L holes are fayed to the timbers, and 

r placed in the direction of the decks : 
the rest are placed one between each 
deck, and as many 'in the hold as arc 
thought needful ; all of wdiich should 
be placed square with the body of 
the ship, and fayed on the planks. 
Breast-hooks are the chief securitv 
to keep the ship’s bows together"; 
therefore they require to bo very 
strong and "well secured. 
Breast-knees are placed in the for- 
ward part nf a vessel, across the 
_ stem, to unite the bows on each side. 
Breast-plate, that in wdiich the end 
of the drill opposite the boring end is 
inserted. 

Breast-rail, the upper rail of the bal- 
cony or of the breastwork on the 
quarter-deck. 

Breast-rope, a rope passed round a 
man in the chains, while taking 
soundings. 

Breast-wheel, in mill-work, a form of 
water-wheel in which the water is 
delivered to the float-boards at a 
point somewhat between the bottom 
and top. Buckets are seldom cm- 
ployed on breast-wheels. 

Breastwork, the stantients with rails 
on the quarter-deck and forecastle. 
The breastwork fitted on the upper 
deck of such ships as have no quarter- 
deck serves to distinguish the main- 

deck from the quartei’-deck. A 

mass of earth raised to protect troops 
from the fire of an enemy. 

Breccia, an Italian name given to 
stones composed of angular fragments 
of any hard rock cemented together 
by carbonate of lime or other cement- 
ing medium ; sometimes the fra fo- 
ments are a little rounded; it is thSi 
pudding stone or conglomerate, 
Brecciated marbles are capable of 
receiving a very high polish. 
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BreectL, tbe ani^lo of a ktiee-dm'ber, 
tlic inside of Avliieh is called the 
throat. 

BreecMngs, in a ship, arc ropes by 
which the i:,ims arc lashed fast or 
fastened to the sin p’s side. 

Breeze, small coal, or small ashes and 
cinders used instead of coal for the 
burning; of bricks. Li metallurgyy a 
name given to small coke. 

* The “ breeze ” is in great request 
for Smith’s fires.'— Percy, Metal- 
lurgy. 

Breeze-oven, in metallurgy, an o%''eu 
for converting iion-caking or small 
coal into * breezes.’ 

‘ The non-caking ‘Hhick coal” slack 
of Stalibrdsliire is employed in this 
oven . The slack is screened, and the 
finer part is burnt on the grate ad- 
joining the boiler, while the remainder 
is converted into “breezes.”’ — Percy', 
3Ietallurgy. 

Breostweall, anciently, a breast-high 
wall. 

Bressummer, a beam supporting a 
superincumbent part of an exterior 
%vall, and running longitudinally 
below that part. 

Brest, in architectm'e, is that column , 
which is called the tlwrus or tore. 

BretacMse, anciently, wooden towers, 
attached to fortitied towns. 

Brewhouse, a building specially built 
and appropriated for the brewing of 
beer. 

Bricks are a kind of factitious stone, 
composed of argillaceous earth, and 
frequently a certain portion of sand, 
and cinders of sea-coal ( called breeze), 
tempered together with water, dried 
in the sun, and burnt in a kiln, or in 
a heap or stack called a clamp. Por 
good brick-making, the earth should 
be of the purest kind, dug in autumn, 
and exposed during the winter’s 
frost ; this allows the air to penetrate, 
and divide the earth particles, and 
facilitates the subsequent operations 
of mixing and tempering. Specific 
gravity, 1*841 ; weight of a cubic 
foot, lib lbs.; absorbs of its weight 
of water; cohesive force of a square 
inch, 275 lbs. (Tredgold); is crushed 
by a force of 5C2 lbs, one square inch 
(Kennie). 

The Romans made bricks of various 
sizes, from 1 foot to 2 feet in length, 
from 7 inches to 9 inches in breadth, 
and from in. to in thickness* 


Mr, Ijayard, in his work on Nine- 
veh, .says — 'The soil, an alluvial 
deposit, was rich and tenacious : the 
builders moistened it with water, and 
adding a little chopped straw, that il 
might be more firmly bound togethei*, 
they formed it into squares, which, 
when dried by the heat of the sun, 
served them as bricks. In that 
climate, the process required but two 
or three days. Such were the earliest 
building materials, and they are used 
to this day, almost exclusively, in the 
same country. 

‘The Assyrians appear to have 
made much less use of bricks baked 
in the furnace tlian the Babylonians, 
no masses of brickwork, such as are 
; everjnvhei-e found in Babylonia 
' Proper, existing to the north of that 
! province.’ 

Some of Palladio’s finest examples 
are of brick: the cortileof the Carith 
at Venice is an instance. The in- 
teriors of the Redentore and St. 
Giorgio, in the same city, have but 
a coat of plaster on them*; the beau- 
tiful Palazzo Thiene at Vicenza, at 
least that part which w’as executed, 
is left with its roclnvorkod basement 
in brickwork chipped out. Form 
alone fastens on the mind in works of 
art ; the rest is meretricious, if used 
as a substitute to supersede this grand 
desideratum. 

Brick-axe, used for axing off the 
soffits of bricks to the saw-cuttingj^ 
and the sides to the lines drawn : as 
the bricks are always rubbed s moot!? 
after axing, the more truly they i,re 
axed, the less labour there will be in 
„ nibbing. 

Brick groins, the intersecting or 
meeting of two circles upon their 
diagonal elevations, draw'ii upon the 
difterent sides of a square, wiiose 
principal strength lies in the united 
forcQjOf elevation divided by geo- 
metrical proportions to one certain 
gravity. 

Bricklaying, the art by which bricks 
are joined and cemented, so as to 
adhere as one body. This art, in 
London, includes the business of 
walling, tiling, and paving with bricka 
or tiles. 

Briek-nogging:, brickwork carried 
*,up and filed in between timber fra- 
ming., 

Brick-triinmer,abriek arch abutting 
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upon flic wooden trimmer under the 
slab of a fire-place, to prevent the 
communication of fire. 
Brick-trowel, a tool used for taking 
up mortar and spreading it on the 
top of a wall, to cement together the 
bricks, etc. 

Brickwork. Weight of a cubic foot 
of newly built, 117 Ihs. ; weight of a 
rod of new brickwork, 1C tons. 
Bridge, a constructed platform, sup- 
ported at intervals, or at remote 
points, for the pm*pose of a roadway 
over a strait, an inlet or arm of the 
sea, a river or other stream of water, i 
a canal, a valley or other depression, 
or over another road. It is distin- 
gnisbed from a causeway, or em- 
banked or other continuous!}'’ sup- 
ported roadway, and from a raft, by 
being so borne at intenmis or at 
remote points. Constructions of the 
nature and general form and ar- 
rangement of bridges, — such as 
aqueducts and viaducts ; the former 
being to lead or carry streams of 
water or canals, and die latter to 
carry roads or railways upon the 
same, or nearly the same level, over 
depressions,— are in practice con- 
sidered as bridges, although they are 
not such in the commonly received 
sense of the term. 

There arc bridges built of stone, 
brick, iron, timber, wire, on the prin- 
ciples of suspension, and of rigid 
girders and beanis. 

The Britannia bridge is a rigid ' 
tuba, throuffh which the trains pass. 
The Albert bridge, is a bridge sus- 
pended from arched iron tubes. The ‘ 
former was built bv Stephenson, and 
the latter by Brunei. 

The bridge across the Zab, at ' 
Lizari, is of basket-work. Stakes 
are Urmly fastened together with 
twigs, forming a long hurdle, reach 
mg from one side of the river to the ] 
other. The two ends are laid upon 
beams, resting upon piers on the ] 
opposite banks. Both the beams and 
the basket-work are kept in their 
places by heavy stones heaped upon 1 
them. ^ 

The principal object to be observed 
In forming the plan of a bridge, is to 
give a suitable and convenient apet- 1 1 
tnretothe arches, so as to afford a 
nee vent to the waters of sudden 
f fiods or inundations, and to secure 1 1 


le the solidity and duration of the 
le edifice by a skilful construction. The 
solidity of a bridge depends almost 
g entirely on the manner in which its 
e toundations are laid. When these 
e are once properly arranged, the upper 
part may be erected either with 
t simplicity or elegance, without im- 
a pairing in any degree the durability 
of the structure. Experience has 
proved that many bridges either 
B decay, or are swept away by sudden 
r floods, by reason of the defective 
2 mode of fixing their foundations, 
f while very few suffer from an un- 

, skilful construction of the piles or 

arches. This latter defect, however, 
is easy of correction, noris itdifiicult 
to prevent the consequences that 
might be expected from it. 

In the projection of a bridge, five 
principal points are necessary to be 
considered,— first, the choice of its 
position or locality ; secondly, the 
vent, or egress that must be allowed 
to the river ; thirdly, the form of the 
arches ; fourthly, the size of the 
arches; fifthly, the breadth of the 
bridge. 

When a bridge is covered with 
people, it is about equivalent to a 
load of 120 lbs. on a superficial foot ; 
and this may be esteemed the greatest 
possible extraneous load that can be 
collected on a bridge; while one 
incapable of supporting this load 
cannot be deemed safe. 
Bridge-board, or notch-board, a 
board on which the ends of the steps 
or wooden stairs are fastened. 

Bridged gutters are made with 
boards supported by bearers, and 
covered above with lead. 
Bridge-stone, a stone laid from the 
pavement to the entrance-door of a 
house, over a sunk area, and sup- 
ported by an arch. 

Bridging-floors, floors in which 
bridging-joists are used. 
Bridging-joists are the smallest 
beams in naked floorings, for sup- 
porting the boards for walking upon. 
Bridging-pieoes, pieces placed be- 
tween two opposite beams, to pre- 
vent their nearer approach, as rafters, 
braces, struts, etc. 

Bridle, the spans of rope attached to 
the leaches of square sails, to which 
the bowlines are made fast* 
Bridle-cable, in navigation. WheD 
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a vessel is moored by laying down a 
cable upon the ground, with an 
anchor at each end, then another 
cable attached^ to tlie middle of the 
ground cable is called bridle-cable. 

Bridle-part, the foremost part, used 
for stowing the anchors. 

Brig, a square-rigged vessel with two 
masts. 

Brine-pump, the pump in a steam- 
ship, used occasionally for drawing 
olf a siitheient quantity of water, to 
prevent the salt from depositing in 
the boiler. 

Bringing tire copper together (in 
soap maiwfacture). The process by 
which the soap in the copper is 
brought to a fine uniform smooth 
paste by adding water. 

Bristol paper, a stout drawing paper 
formerly made at Bristol. 

Bristol board, sheets of drawing 
paper pasted together and submitted 
to great pressure ; it is of various 
thickness and is used for water- 
colour drawings or for mounts, 

Britannia metal, an alloy com- 
posed of block tin, antimony, copper 
and brass ; it much resembles hard 
pewter. 

British gum, a gum made torre- 
fying starch ; it is used for stifiening 
goods and for adhesive stamps. 

Brittleness is a want of tenacity 
or strength in any substance, so as to , 
be easily broken'by pressure or im- j 
pact. Iron may possess brittleness ■ 
when hot; it is then called * red-short,’ 
or whenj^cold, when it is called ‘ cold- 
short.’ 

Broach, an old English term for 
spire; still in use in some parts of 
rlio coiuitr}'' to denote a spire spring- 
ing from tiie tower without any in- 
termediate parapet. A pyramidal 

tool used for scraping a punched 
hole smooth, sometimes called a 
rimer. 

Broach-to, in 7iavIgatW7i, to fall off so 
much, when going free, as to bring 
the wind round on the other quarter, 
and take the sails aback. 

Broadside, the whole side of a vessel. 

Broken back, the state of a vessel 
when she is so loosened as to droop 
at each end. 

Broken colours, a term used by 
artists to describe a colour produced 
in nature, by the combination of the 
primary colon ‘s in unequal quanti- 


ties, or by the combination of one or 
more pigments. 

Bromine, m chcimstrg^ one of the 
elements: it is found in sea-water 
and salt springs; as bromide of potas- 

I slum, sodium, or magnesium, also 

} combined with silver in a few ores. 

; Brontern, in Greek architecture^ bra- 

I zen vessels placed under the floor of 

I a theatre, with stones in them, to 
imitate thunder. 

Bronze, a compound metal, made by 
the ancients of from 6 to 12 parts of 
tin and 100 parts of copper, but the 
modern bronze is made with an addi- 
tion of zinc and lead. Phosphorus has 
recently been combined with bronze 
to give it fluidity and hardness. 

Bronzing, givinga metallic or ‘bronze- 
like appearance to any substance that 
is not metal, or to another kind of 
metal ; it is done either by rubbing 
the object to be bronzed with vaniish 
and bronze powder, or by deposit- 
ing a thin coating of copper on the 
object by means of the electrotype 
process. 

Brood, in mming^ any heterogeneous 
mixture among tin or copper ore, as 
Mundic, Black Jack, etc. 

Browning, a process by which the 
surfaces of articles of iron acquire a 
shining brown lustre: the material 
used to produce this is the chloride 
of antimony or sometimes of platinum. 

Brown ink. Various compounds were 
used in sketching by Claude, Rem- 
brandt, and many of the old masters, 
the principal of which were solutions 
of bistre and sepia. 

Brown ochre. Spruce ochre, or 
Ochre de Rue, a kind of dark- 
coloured yellow ochre: it is much 
employed, and affords useful and per- 
manent tints. This and all naturax 
ochres require grinding and washing 
over, to separate them from extra- 
neous substances ; and they acquire 
depth and redness by burning. 

Brown-pink, a fine glazing colour 
having but little strength of body. 
In the flesh, it should never join or 
mix with the lights, because this 
colour and white antipathise and 
mix of a wann dirty hue; for which 
reason their joinings should be 
blended with a cold middle tint. 

BSrowTi-post, a name given by some 
builders to a beam laid across a 
building. ^ 
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Brown spar, a magnepiaii carbonate 
of lime, tinged by oxide of non and 
manganese. 

Bruiser, a concave tool used in grind- 
ing the specula of telescopes. 
Brunswick green, a pigment com- 
posed of carbonate of copper with 
chalk or lime. 

Brush, wheels are used in light ma- 
cliinery, to turn each other by means 
of bristles or brashes fixed to their 
circumference. 

Buata, anciently an arch of chamber ; 
a crypt. 

Bucca, anciently an almonrv. 
Bneentaur, the name of the once ce- 
lebrated galley of Venice, used by 
the Doge on Ascension-day, to ce- 
lebrate the wedding of the Adidatic, 
by dropping a ring into that sea. 
Buckers, in mining, bruisers of the ore. 
Buckets, in water-wheels, a series of 
cavities placed on the circumference 
of the wheel, and into which the 
water is delivered, to set the wheel 
in motion. By the revolution of 
the wheel the buckets are alternately 
placed so as to receive the water, and 
inverted so as to discharge it, the 
loaded side always descending. 
Bucking, in mining, a term applied 
to a method of breaking the poor 
copper ore smaller by hand, with 
small flat irons, called bucking-irons, 
ill order to wash and separate the 
ore from the waste. 

Bucking-iron, in mining, a flat tool 
witii which the ore is broken. 
Bucking-plate, the iron plate upon 
which the ore is broken. 

Buckler, a shield of armour, anciently 
used in war. 

Bucklers, in ships, blocks of wood 
made to fit in the hawse-holes, or 
holes in the half-ports, when at sea. 
Bucranes, in sculpture, the heads of 
oxen, flayed and lacerated, sometimes 
represented on friezes. 

Buddie, in mining, a machine like a ! 
table placed near the stamping-mill, 
upon which the fine tin is washed 
from its impurities by water con- 
stantly running over the buddle, 
while a boy, called a buddle-bov, is 
standing^ at the side of it, and keeping 
the stuff in gentle motion. ] 

Buddling, the process of cleaning tin 
or other ores in a buddle. • 

Budget, a pocket used by tilers or 
slaters for holding the nails in lath- 


e ing fur tiling or fixing slates on a 
1 roof. 

Buff leather is made from the skims 
of various animals, sncii as tlie 
Imfialo, ox, etc., and dressed witli 
oil. It is used for polishing, and 
I also for making belt.s, pouclie.s, etc. 
Buffers, rods with enlarged ends or 
striking-blocks projecting from the 
3 ends of the frame of a railway car- 

' riage, and attached to s])rings, for 

(leadening the shocks received from 
; the engine.s. The buffing appa- 

ratus is usually composed of round 
blocks or di.scs of wood or metal, 
covered with enrhions of leather, 
or of India-rubber, which project 
from the ends of carriages. They 
are _so fixed in the frariung of the 
carriage, that they press against an 
elliptical spring when the carriages 
come in contact. 

Buffet, a table with long naxTow 
shelves over it ; a convenient piece 
of furniture for a sitting room. 
Buhl-work. Buhl-work consists of 
inlaid veneei's, and difiers from mai*- 
quetry in being confined to decora- 
tive scroll-work, frequently in metal. 
Buhl, fi-om whom the name was 
derived, was a French cabinet-maker 
who died in 1732, and he introduced 
the process of inlaying wood with 
either wood or metal. (See 3Jar- 
quetry,') 

Buhr-stone, a celebrated grit stone, 
much used in France for mill-stonos. 
Builder, a tenn applied both in civil 
and naval architcatui*e : in the former 
the builder is mostly employed under 
the superintendence of an architect, 
by contract, or at measure and value; 
in the latter, under the naval archi- 
tect, mostly by contract. 

Building, the art which comprises all 
the operations of an architect in 
building with stone, bidck, timber, 
iron, cement, etc. 

Buildings Act, an Act of Parliament 
passed in the 18th and 19th of 
Auetoria, to regulate the construction 
of buildings generally, and appur- 
tenances thereto, and to determine 
their supervision b}’’ district survevors 
and referees. 

Building of beams, the ioining of 
two or several pieces of timber to- 
gether in one thickncs.s and of several 
pieces in one length, by means of 
bolts, so as to form a beam of givoa 


BUZ« 


mUJB EYE. 


dimensions, •vvliiclx it would be im- 
jjossible to obtiiiu from a single piece 
of timber. 

Bxileiiteria, among the Greeks, coun- 
cil-chambers or public halls. 

Bulge, that part of a ship ■which 
bulges out at the floor-heads, to 
assist the ship when taking the 
ground. 

Bulge-way, a large piece of timber, 
or pieces bolted together, making 
one solid piece, placed under the 
bulge of a ship, to support her 
launch. The support of the bulge- 
ways to lie on, is called ways, lYhich 
sometimes are placed straight and 
sometimes cumber: but if thej- do 
cumber, it should be truly circular ; 
though sometimes the curve is 
quicker at the lower part, but this is 
liable to strain the sheer of the ship. 
Their extreme distance is generally 
about one-third the breadth of the 
sliip, but this must depend on the 
form of the mid-ship bend. 

Bulk, the contents of the hold of a 
ship. 

Bulkar, a beam or rafter. 

Bulk-heads, partitions built up in 
several parts of a ship, to form and 
separate the various apartments. ^ 

Bullantic, so-called ornamented capital 
letters, used in apostolic bulls. 

Bull dog, in irietallurgij^ calcined mill 
furnace scoriae. Puddling furnace 
cinder, calcined so as to peroxidize 
the iron, is so-called. It is used in 
the process of puddling iron in the 
same -way as red lieeinatite ore is 
employed. This substance is capable 
of resisting the action of puddling 
pig, which is more rapid than that 
of refined metal or a mixture of 
refined metal and pig. 

BuUeu-nails, such as have round 
heads with short shanks, turned and 
lacquered, used principally for hang- 
ings of rooms. 

Bullet-wood, from the West Indies, 
is the produce of a large tree with a 
white sap; is of a greenish hazel, 
close and hard ; used in the country 
fur building purposes. Another 
species, from Berbice, is of a hazel- 
brown colour, adapted to general and 
eccentric turning. 

Buirs eye, a small circular aperture 
for the admission of light. Also, 
a small oval block of hard wood 
without sheavee, having a groove 




round the outside, and a hole in the 
middle. 

Bulwarks, the woodwork round a 
vessel, above her deck, consisting of 
boards fastened to stanchions and 
timber-heads. 

Bumboats, those boats -which lie 
alongside a vessel in port -with provi- 
sions for sale. 

Bumpkins, pieces fitted above the 
main- rail in the head, which extend 
nearly as far forward as the fore- 
part of the knee of the head, and are 
for the use of hauling down the fore- 
tack. 

Bunch, or Bunchy : in mining, a 
lode that contains isolated masses of 
ore is said to be bunchy ; the term 
squat is sometimes applied to a bed 
of ore found in or at the side of a 
regular lode. (See Carhona.') 

Bundle -pillar, a column or pier, with 
others of small dimensions attached 
to it. 

Bunny, hi mining, of tin or coppei’ 
ore ; a pipe of ore* ; a great collection 
of ore, not a vein. (See Bunch.) 

Bunt, of a sail, the middle part formed 
into a bag or cavity, that it may 
gather more wind. 

Bunting, thin woollen stuff, of which 
a ship s colours are made. 

Bunt-line cloth, the lining sewed up 
the sail in the direction of the bunt- 
line, to prevent the rope from chafing 
the sail. 

Bunt-lines, ropes fastened to cringles 
on the bottoms of the square sails, to 
draw them up to their yards. 

Buoy, a cask, or block of wood, 
fastened by a rope to an anchor, 
to point out shoals or particular 
spots. 

Burden, in mining or quarrying, the 
mass of poor rock or deposit lying 
above a mass of ore in the lode or of 
slate in a quarry, which must be 
removed before the ore or the slate 
can be obtained. 

Burden, a pilgrim's staff. 

Bureau, a chamber or office for the 
transaction of state ox business af- 
fairs. 

Burges, the Persian word for Towers, 
evidently the same as the Gothic 
burgh ; a fortified dwelling or en- 
closed town. Gird or gard is in 
•Persian a city or fortress, which ap- 
proximates to garth, an enclosure 
in the Gothic : hence garden. But a 
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castle, comprehending towers and 
walls, is in Iteiaii cafoa. 
Burgundy pitch, a resin collected 
from the spruce fin 

Burgus, anciently a number of houses 
protected by a fortress. 

Burgward, anciently the custody or 
keeping of a castle. 

Burgwork, anciently applied to a 
castle or borough, 

Burgy, m minhig, is that kind of coal 
which consists neither of s/ac/i nor 
coifSj but such as remains in the 
sieves after the cobs have been picked 
out and the slack has passed through. 
Burin, an engraver’s instrument ; a 
graver. 

Burk, in mining, a hard knot or lump 
in the vein. 

Burners, for gas-light. Coal gas has 
now been xised for the purposes of 
artificial illumination since and 
the burners sanctioned by the com- 

, panies at the present day are of 
several shapes, as the bat- wing, the 
ArgancI burner, and the like. 

Carburetted hydrogen of the spe- 
cific gravity *390 (which is about 
the density of gas when it arrives at 
the point where it has to be burnt) 
requires two volumes of pure oxygon 
for its complete combustion and\*on“ 
version into carbonic acid and water. 
Atmospheric air contains, in its pure 
state, ^ twenty per cent, of oxygen. 

1 cubic foot of carburetted hydrogen 
then requires for its proper combus- 
tion 10 cubic feet of air; if less be 
admitted on to the llame, a quantity 
of free carbon will escape (from its 
not finding a proper volume of oxy- 
gen for conversion into carbonic 
add), and be deposited in the form 
of black smoke. When the flame 
from_ an Argand burner is turned 
up high, the air which rushes through 
the interior ring becomes decomposed 
before it can reach the top of the 
name, which consequently burns in 
one undivided mass, the gas being 
in part unconsumed, the products 
unconverted, and carbon deposited 
abundantly. 

Buruing-giass, a glass lens, which, 
being exposed directly to the sun 
refracts the heat rays which fall upon 
It into a focus sufficiently intense for 
Ignition. 

Burning-liouse, the furnace in which 
tin ores are calcined, to subUme the 


sulphur and arsenic from the pyrites 
usually mixed with tin : these beino- 
thus decomposed, the oxide of iron is 
removed by washing. 

Bnrnislier, a tool used for smoothing 
and polishing a rough surface. A- 
gates, polished steel, ivory, etc., are 
used for burnishers. 

Burnt Carmine is, according to its 
name, the carmine of cochiiieal par- 
tially charred till it resembles in 
colour the purple of gold, for the uses 
of which in miniature and water 
painting it excels. 

Burnt Paper, a black pigment made 
from paper which has been burnt ; 
its recommendation is tliat it docs 
not become darker as some blacks do. 
Bimnt Sienna Earth is, as its name 
implies, the Terra di Sienna burnt, 
and is of an orange-russet colour. 
Burnt Terra Verde (Verona Brown), 
a flue wami brown pigment, used by 
the Italians for flesh shadows. 

Burnt Umber, a pigment obtained 
from a fossil substance, which when 
biimt assumes a deeper and more 
russet hue : it contains manganese 
pd iron, pd is very drying in oil, 
in which it is emplo 3 'ed as a diycr. 
It is a fine warm brown, and a good 
working strong colour, of groat use 
for the hair of the human head, and 
mixes finely with the warm shade. 
Burnt Verdigris is an olivc-colmircd 
oxide of copper deprived of acid. It 
dries well in oil, and is more durable, 
and in other respects an improved 
and more eligible pigment than in 
its original state. 

Burrock, a small weir or dam, where 
arc laid in a river for catching 

Burrow, in mhimg, the heap or heaps 
of attle, deads, or earth (void of ore), 
which are raised out of a mine, and 
commonly lie around the shafts— any 
heap or hillock of deads or waste. 
Burr-pump, a bilge-pump worked by 
a bar of wood pulled up and do^m by 
a rope flistened to the middle. 
Burr-stone, properly Buhr-stone^ 
which see. 

Bursa, a bag ; a purse used in the 
middle ages for the purposes of a 
little eollege or hall for students. 
Bursar, one to whom a stipend is paid 
out of a fund set apart for poor stu- 
dents. — -The treasurer of a college. 
Bursary, the treasury of a cDllege, 
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Bi:irtlien, the weight or measure of 
capacity of a ship. Multiply the 
length of the keel, the inner midship 
breadth, and the depth from the 
main deck, to the plank joining the 
keelson together ; and the product, 
divided by 94. gives the tonnage or 
burtlien. 

Burton, or Barton, a manor; a 
manor-hoiise .— — In a ship, a small 
tackle of two single blocks, named 
from the inventor. 

Bush, in machinery, a piece of metal 
fitted into the pluramer-block of a 
shaft in which the journal turns. 
The guide of a sliding-rod also bears 

the same name. A circular piece 

of iron or other metal, let into the 
sheaves of such blocks as have iron 
pins, to prevent their wearing. 

Bushel, a dry measure of 8 gallons or 
4 pecks. The Winchester bushel 
contains 2,150 cubic inches; the 
Imperial bushel contains 2,218 cubic 
inches. Thirty-three Winchester 
bushels are nearly equal to thirty- 
two Imperial bushels. 

Bush-harrow, an implement used in 
harrowing grass lands. 

Buskin, a high shoe or boot worn an- 
ciently, in tragedy, on the stage. 

Buss, a small sea-vessel used in the 
herring fishery. 

Bust, in sculpture, the head, neck, and i 
breast of human figure. 

Bustling, in metallurgy, the term ap- 
plied, at Pontypool and some other 
iron works, to the process of working 
scrap-iron in the charcoal hearth. 
(See Buzzing,') 

Bustum, anciently a tomb. 

But, the end of a plank where it 
unites with another. 

But-hinges, those employed in the 
hanging of doors, shutters, etc. 

Butmen cheeks, the two solid sides 
of a mortise varying in thickness. 

Butments, the supports on which the 
feet of arches stand. 

Butterhy-valve, the double valve of 
an air-pump bucket, consisting of 
two clack-valves, having the joints 
opposite and on each side of the 
pump-rod. 

Butteris, an instrument of steel set in 
a wooden handle, used by farriers for 
paring the hoof of a horse. 

Butternut-wood is of large size, and. 
is produced in New Brunswick. The 
propagation of this tree is very easy, 


either from the cuttings or from the 
nut. 

Buttery, a cellar in which butts of 
wine are kept ; a place for provisions. 

Buttock, the round part of a ship 
abaft, from the wing transom to the 
upper water-line, or lower down. 

Button, in smitliery, a brass knob 
of a lock serving to open or shut a 

door. In ca 7'pentj‘y,Q, piece of wood 

upon a nail, to keep a door close. 

Button-wood tree. (See Plane tree.) 

Buttress, in Gothic architeetiiral 
structures, a pilaster, pier, or ma- 
sonry added to and standing out from 
the exterior of a wall. Buttresses 
are usually divided into several 
heights, each of which projects less 

from the wall as they ascend. A 

piece of strong wall that stands on 
the outside of another wall to sup- 
port it. 

Butty, in Staffordshire, the man who 
conti'acts to work the coal for the 
owner. 

Buzzing, in metallurgy, the process of 
working scrap-iron on the charcoal 
hearth. The term is uncertain, says 
Dr. Percy. 

‘ I have applied to Mr. Darby for 
information concerning buzzing, and 
his reply is, that he thinks it is wha 
is sometimes called bust line /.’’ — Peucv. 

By, said of a vessel when her head is 
lower in the water than her stern ; if 
her stern is lower in the water, she 
is by the stern. 

Byard, a piece of leather across the 
breast, used by those who drag the 
sledges in coal-pits. 

Byzantium artificiuin, mosaic- 
work. 

Byzantine architecture. (See Mr- 
chiiecture.) 
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Gabbling, in metallurcy. Ihe process 
in the manufacture of iron, which in 
Gloucestershire is called ‘ scabbling,’ 
or, more correctly, * cabbling,^ may 
be thus described. When the cast or 
• pig iron has been subjected to the in- 
fiuence of a refinery, the product is 
called ‘ Finery it is then carried to 
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the forge, and smelted in a furnace 
'with charcoal: in a short time, a 
large ball, about 2h cwt., is formed 
by working with an iron bar; this 
ball is then taken to a large hammer, 
and beaten into a fiat oval or oblong 
shape, from 2 to 4 inches in thick- 
ness: this is allowed to cool, -when 
‘cabbiing’ commences, which is 
simply breaking up this flat iron 
into small pieces. Men are especially 
allocated for this operation, and are 
named ‘cabblers.’ The pieces of 
iron obtained by cabbling are then 
heated in another furnace almost to 
fusion, hamtnered down into shape, 
and ultimately drawn out into bar- 
iron. 

Oabbage-'W'ood. (See Fartridge- 
tmod,) 

Cabin, a room or apartment in a ship 
where any of the officers usually re- ' 
side, and also used in passenger 
vessels for the residence of passengers. 

Cabinet pictures, usually denomi- 
nated so — are small valuable }>aint- 
ings from the old masters, painted on 
copper, panel, or canvas. Modern 
subjects, if painted small in size, 
should equally be called Cabinet. 

Cabinets, in Tudor times, were of 
massive proportions, carved in oak, 
ebony, walnut, and other woods, 
tulaid. Some of them answered the 
double purpose of depositories and 
cupboards for plate, from having 
drawers and recesses, or ambries, 
enclosed by doors ; and broad shelves 
between the tiers of turned columns 
were conspicuous objects in these 
apartments. 

Cable, a thick stout rope, made of 
hemp, or of wire ropes twisted to- 
gether or strong iron chains, to keep 
a ship at anchor. 

Cable-moTxldmg, a bead or torus 
moulding, cut in imitation of the 
twisting of a rope, much used in the 
later period of the Korman style. 

Cabling, around moulding, frequently 
used in the flutes of columns, pilas- 
ters, etc. 

Cabotage, skill in distinguishing the 
proper places to anchor at. 

Cadmia, anciently a stone, used in 
making brass. 

Cadmium, a white metal, somewhat 
resembling tin. It was discovered 
by Stromeyer in 1817 in carbonate 
of zinc. It fuses and yolatilises af a i 


; temperature a little below that at 
i which tin melts. Its specific gravity 
I is 9 ; its equivalent number 1)6 ; its 
} texture is compact, its fracture 
, hackfy, and it is susceptible of polish, 

: It is ductile and malleable, and when 

fused crystallises in octahedrons. 
Cadmium-yellow, a pigment made 
from sulphmt of cadmium I it has 
much body and is of an intense 
yellow colour ; its colour is perma- 
nent, which renders it valuable to the 
artist. 

Oadueeus, an emblem or attribute of 
Mercury : a rod entwined by tiro 
winged serpents. 

Cselatura (Greek), a branch of the 
fine arts, under which all sorts of or- 
namental work in metal, except ac- 
tual statues, appear to be included, 
j Csementicus, built of unhewn stones ; 
large irregular masses laid together 
without mortar, having the inter- 
stices filled in with small chippings. 
Osesium, one of the new metals, dis- 
covered by means of spectrara analy- 
sis, by Bunsen and KirchofiT. It "is 
not yet applied to any practical 
purpose. 

Caen stone, a peculiar quality of 
stone largely quarried at Caen in 
Normandy used for building pur- 
poses, principally for Gothic struc- 
tures. 

Cagework, the uppermost carved 
work of the hull of a ship. 

Cairn, a conical heap of stones fre- 
quently found on the tops of hills 
in this country, supposed to liave 
been erected by the ancient inhabi- 
tants as memorials, or for sacrificial 
purposes, and some are undoubtedly 
placed over graves. 

Caisson, a wooden frame or box with 
a flat bottom, made of strong timbers 
firmly connected together; used for 
laying the foundations of a bridge in 
situations where the cofler-dam can- 
not be adopted. A. name given to 

the sunk panels of various geometri- 
cal forms symmetrically disposed in 
, flat or vaulted ceilings, or in soffits 
generally. 

Oajeput oil, an oil obtained from the 
leaves of the Cajeput tree. 

Cal, in Cornish mining signifying 
iron, sometimes applied to Wolfram 
and Gossan found on the backs of 
lode. 

Calabar skin, the^kiii of the Siberian 
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squirrel used for making m.u0s, 
tippets, etc. 

Calabashes, gourds, the ^ skins of 
■which are used to hold resins, etc. 

Calamander, a wood obtained from 
the Diaspyros Mirsiita, (See Coro- 
mandeL') 

Calambac, the finest aloe-wood. (See 
Ctdemheg,) 

Calcar, a small o%’'en or reverberatory 
furnace, in wdiich the first calcina- 
tion of sand and potashes is made for 
turning them into frit, from wdiich 
glass is ultimately made. 

Calcareous earth, an earth in which 
lime is in excess. It is usually de- 
rived from the decomposition o-f lime- 
stone, marl, gypsum, etc. 

Oalcatorium, among the Komans, a 
I'aised platform of masonry in the 
cellar attached to a vineyard. 

Calcination, the process of subjecting 
a body to the action of fire, to drive 
off the volatile parts, whereby it is 
reduced to a condition that it may 
he conveited into a powder; thus 
marble is converted into lime by 
driving off the carbonic acid and 
water; and gypsum, alum, borax, 
and other saline bodies are said to 
be calcined when they are deprived 
of their water of crystallisation by 
heat. 

Calcium, the metallic basis of lime. 

Calcography, writing, engraving 
etc. 

Calculating machines are of early 
invention ; but the late Mr. Babbage 
very nearly completed a calculating 
machine surpassing all previous ones; 
the machine accomplishes the ad- 
ditions of numbers by the movements 
of a number of cylinders having on 
the convex surface of each the series 
of numbers 12345 G 7890; and 
the operations are of two kinds : by 
the first the additions are made, and 
by the second there is introduced the 
i, which should be carried to the 
ten’s place every time that the sum 
of the two numbers is greater than 
10, etc. 

Caldarium, the hot bath. The vase 
■which supplied the hot bath was 
likewise so termed. According to 
Vitruvius, the thermal chamber in 
a set of baths. 

Calembeg. It is sometimes called 
Aloes-wood and is similar to sandal- 
wood in grain, and is also slightly 


scented; it might be called green 
sandal wood, being of an olive-green 
colour. (See AIoes~wood.) 

Calemberri. (See Coromandel,') 

Calender, a mechanical engine for 
dressing and finishing cloths. 

Calender, To, to smooth and glaze 
any textile fabric by rubbing it with 
a smooth ball of glass or any hard 
poi-pliyritic stone. The instrument 
used is called a calender. 

Calends, in lionian antiquity, tlio 
first day of every month. 

Calico, a cloth made from cotton-wool, 
the origin of the name is from 
Calicut, in India, In England all 
white or imprinted cotton cloths are 
called calicoes. In the United States 
those only which are printed are so 
called. 

Calico-printing, the art of applying 
coloured patterns on a white or 
coloured ground of linen or cotton. 

Calidnets, pipes or canals disposed 
along the walls of houses and apart- 
ments ; nsedb^^ the ancients for con- 
veying heat to several remote parts 
of the house. 

Caligrapby, fair or good writing. 

CaJk, a Cornish term for lime, 

Calliber, diameter of the bore of a 
cylinder. 

Callipers, a species of compasses with 
legs of a circular form, used to take 
the thickness or diameter of work, 
either circular or flat ; used also to 

take the interior size of holes. Xii 

turning, compasses with each of the 
legs bent into the form of a curve, so 
that 'when shut the points are united ; 
and the curves, being equal and oppo- 
site, enclose a space. The use of the 
callipers is to try the w'ork in the 
act of turning, in order to ascertain 
the diameter or the diameters of the 
various parts. As the points statul 
nearer together at the greatest re- 
quired diameter than the parts of 
the legs above, the callipers are well 
adapted to the use intended. 

Callooe Hemp or Ebea, a fibre 
obtained from one of the oriental 
nettles, used in manufacture of 
cordage, 

Callys (Cornish), hard, smart; formerly' 
appli^ to the most common stratum 
• of the mineral districts of the west 
“of England, now usually called killa^ 
(See KUlas.) 

Ca^lorio> under a theoiy, now nearly 
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abandoned, the name for the matter 
and cause of heat. 

Caloric engine, an engine the mo- 
tire power of which is heated air. 

Caloric (Ericsson’s) ship. A ship 
which was supposed to be moved 
l)y heat witliout loss. The following 
is" preserved from the last edition, as 
showing the expectations of many 
persons": — * This ship has under- 
gone a great experiment in naviga- 
tion. Caloric W'as something never 
fully appreciated until now, and the 
credit is due to Captain Ericsson of 
directing attention to an old agent of 
which new applications produce 
the most remarkable results. The 
experiments made w^cre the result of 
a quarter of a century of mature 
reflection and diligent inquiry. The 
ingenious projecmr under " whose 
auspices the caloric ship with its re- 
generators was carried out has de- 
voted his best energies to the task, 
and its failure was not due to any 
•want of forecast, judgment, or ability. 
The principle involved was a correct 
one, the mechanical appliances alone 
appear to have been at fault. The 
regenerative principle is receiving 
some very excellent applications, and 
the day is not perhaps far distant 
•when a true caloric engine 'will he 
constructed.’ 

Calorific, in pAysics, the po'wer of pro- 
ducing heat. 

Calorimetex', an instrument to mea- 
sure the heat given out by a body in 
cooling, by the quantity of ice it 
melts. 

Calotte, a round cavity or depressure 
in form of a cap or cup. 

Calotype, a name given by Mr. Fox 
Talbot, the discoverer, to the photo- 
genic drawings produced by the ac- 
lion of Hglit on certain salts of silver. 
Paper was coated with the iodide of 
silver ; this was rendered excessively 
sensitive by being washed with a 
mixture ^ of nitrate of silver and 
gallic acid, before it was placed in 
the camera-obseura. After a brief 
exposure the picture wms developed 
by another -wash of gallic acid. (See 
Fhotography.") 

Calqning, the process of copying or 
transferring a drawing. It is ef- 
fected by rubbing over the back of 
the original with a fine powder of ' 
led chalk or black lead ; the smeared I 


side is then laid on a sheet of paper, 
and the lines of the drawing are 
traced by a blunt-pointed needle, 
which iniprints them on the paper 
underneath. Another method is to 
hold the drawing up to a 'window 
witii a sheet of paper before it ; the 
outlines will appear through, and 
may be penciled oil' ^vithout damage 
to the original. 

Caljron, flint or pebble stone, used in 
building w'alls, etc. 

Cam, m steam mu'cA/wcry, a plate with 
curved sides, triangular or otherwise, 
fixed upon a revolving shaft, fur 
changing the uniform rotatory mo- 
tion into an irregular rectilinear 
motion. It is sometimes used for 
! moving the slide valves. 

' Camaieu, a term used in painting 
when there is only one colour, tlic 
light and shades being of gold, or on 
a golden and azure ground. It is 
chiefly used to represent basso- 
i rilievo. 

' Camber, the convexity of a beam upon 
the upper surface, in order that it 
may not become concave by its own 
%veight, or by the binder it may have 
to sustain, in the course of time. 
Camber-beams are those used in the 
flats of truncated roofs, and raised in 
the middle with an obtuse angle, for 
discharging the rain-water tow’urds 
both sides of the roof. ' 

Camber-slip, a piece of wood, gene- 
rally about half an inch thick, with 
at least one curved edge rising about 
1 inch in 6 feet, for drawing the 
soffit-lines of straight arches : when 
the other edge is curved, it rises 
onlj^ to about one-half of the other, 
viz. about half an inch in 6 feet, for 
the purpose of drawing the upper 
side of the arch so as to prevent it 
from becoming hollow by tlie settling 
of the bricks. The upper edge of the 
arch is not always cambered, some ' 
persons preferring it to be straight. 
The bricklayer is ahvavs provided 
with a camber-slip, which, being 
sufficiently long-, answers to many 
difierent -ividths of openings : when 
he has done drawing his arch, he 
gives the cainber-sl/p to the carpen- 
ter, in order to form the centre to the 
required curve of the soffit. 
Cambering, a sea phrase, used when 
a deck is higher in the middle than 
at the ends. 
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Cambric, a species of very fiae linen, 
first made at Cambray. 

Camel, Tlie, a machine used m Ilol- 
iancl for raising ships by the buoyant 
power of water. It consists of two 
lioliow vessels which are attached to 
the ship to be raised ; the camel is 
about half filled with water, and 
then, the water being pumped out, 
the buoyancy of the hollow vessels 
lifts the ship. It is used by the 
Dutch for carrying vessels heavily 
laden over the sand-banks in the 
Zuvdcr Zee. 

Camels’ bair, the hair of the camel, 
used in this country for the manu- 
iacture of fine pencils for painting. 
In the East it is made into cloth, etc. 

Cameo, a term applied to gems sculp- 
tured in relief. 

Camera (Greek), an arched or vaulted 
root' covering, or ceiling, formed by 
circular bands or beams of wood, 
over the intervals of which a coating 
of lath and plaster was spread i they 
resembled, in their construction, the 
hooped awnings now commonly in 
— A private room. 

Camera Incida, an instrument in- 
vented by Dr. Wollaston to facilitate 
the perspective delineation of objects. 
It is usually in the form of a glass 
prism. The image of the object to 
be copied is received upon one of the 
sides of the prism, and then reflected 
upon a plane white surface, upon 
which, the e 3 ’'e looking down through 
the prism, the outline is traced with ! 
a black lead pencil by the hand. 

Camera obscura (the dark cham- 
ber), the invention of Baptista Porta, 
about 1560. Essentially the instru- 
ment consists of a dark box, or cham- 
ber, with a small opening at one end. 
Any highly illuminated image out- 
side the box is seen in an inverted 
position at the end of the box, or 
chamber, opposite the hole. ^ If a 
lens is placed in the hole the image 
is diminished in size, but increased 
in brilliancy of colour and perfection 
of detail. This instrument is now 
much used for taking portraits, 
copying landscapes and the like 
from nature, by the aid of photo- 
graphy. For this purpose lenses of 
the most perfect description are re- 
quired, so as to secure a correct 
image on a flat field : the bending of 
the rays due to the spherical form of 


the lens must be corrected, and the 
decomposition of the rays of light by 
tlxe prismatic nature of the lenses 
must be modified — the lens, in fact, 
must be achromatic. (See Hunt’s 
j^hotograpliy^ Hesearches on Lights 
etc,) 

Oamerated, a term applied to the 
roof of a church. 

Games, the slender rods of metal used 
by glaziers, as turned lead ; they 
are usually cast in lengths which 
measure 12 or 11 inches.^ 

CamirLUS, according to Pliny, a smelt- 
ing furnace. 

Camlet or Camblet, a plain stuff, 
made of goats’ hair, sometimes mixed 
with silk and with linen. 

Campan© or Campantilse or Griittse, 
the drops of the Doric architrave. 

Campanile, from the Italian, a bell- 
tower, principally used for church 
purposes, but now sometimes for 
domestic edifices, ^ 

Oampanini, a species of marble taken 
out of the mountain of Carrara, in 
Tuscany; so called because the 
sound emitted, when struck, is like 
that of a beU. 

Oampanologia, the art or science of 
ringing of bells. 

Campeacliy Logwood. (See Log- 
wood,) 

Campblne, pure oil of turpentine, 
used for burning in lamps. 

Campkor, a concrete essential oil, 
obtained by boiling the leaves and 
wood of the camphor laurel. 

Campkor-wood is imported from 
China and the Indies in logs and 
planks of large size, and used in 
England for cabinet-work and tur- 
nery. 

Campus Martins, a district outside 
the walls of ancient Rome, between 
the Quirinal and Pincian Mounts 
and the Tiber, dedicated to Mars: 
there public exercises were per- 
formed, and the consuls and other 
magistrates elected : it was adorned 
with statues, columns, arches,^ etc., 
and much frequented by the citizens. 

Cams, properly formed revolving 
plates by which a reciprocating mo- 
tion can be given to bars or levers, 
varying at the will of the mechanic. 

(Uam-wood, the best and ^ hardest of 
the red dye-woods: it is brought 
from Africa, and used in ornamental 
and eccentric turnery. 
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Can, a term used in Scotland for a 
chimney-pot. 

Canabns, a -vvooden skeleton covered 
with some soft substance such as 
clavj used by painters and artists 
: for modelling and also as anatomical 

[; studies. 

I Canal of the larmier, in arcJdtecture, 

^ the hollowed plafond or soffit of a cor- 

nice which makes the pendent raoii- 
cliette. Canal of the volute, in the 
Ionic capital, is tlie face of the cir- 
cumvolutions enclosed by a listel. 
Canal Navigation, river and inland 
navigation, or internal communica- 
tion by water. The Caerdike, form- 
ing a communication between the 
rivers^ Nene near Peterborough and 
the Witham three miles below Lin- 
coln, was constructed by the Eomans. 
The French consti-ueted the canal of 
Languedoc in 1661. In Kussia, 
canals were constructed for no less a 
distance than 4,472 miles in the 
reign of the Czar Peter. The more 
remarkable points connected with 
the English canals are as follows 
The Sanlcey Brook Canal connects 
the St. Helens’ Coal-field with the 
Mer^ej’’ ; was constructed in 1755. 
In 1759 the Duke of Bridgewater ob- 
tained his first Act of Parliament, 
and James Brindley commenced the 
celebrated Bridgewater Canal. The 
next work was a system of canals to 
connect the ports of Bristol, Hull, 
and Liverpool. Brindley made the 
canal from Droitwich to the Severn. 
A short time before his death he be- 
gan the canal from Oxfordshire to 
London ; his last canal being from 
Chesterfield to the river Trent, which 
his brother-in-law finished in 1777. 
The Grand Trunk Canal, connecting 
the Trent and Mersey, was completed 
m 1777, and the Grand Junction 
Canal was begun in 1792. After 
this canals were rapidly constructed 
in all parts of the kingdom--and 
they continued to be formed— for the 
conveyance of heavy traffic, until 
the extension of railways offered 
greater advantages. Canals in 
France for ‘grande navigation’ are 
made S3 feet 4 inches wide upon the 
floor-line, and 49 feet 6 inches upon 
the water-line, by 5 feet d inches 
depth of water. The locks are 106 
feet 8 inches long by about 17 feet I 
Wide ; the towing-paths 18 feet wide. 
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Canals for ‘petite navigation’ are 
made only 33 feet 4 inches wide 
upon the water-line, and 22 feet on 
the iloor, with a depth of water oi 
5 feet. The locks are 100 feet long 
by 9 feet 1 inch wide. Some of the 
French canals for steam navigation 
have locks from 26 to 40 feet wide, 
and of lengths between 150 and 233 
feet in clear of gates.— In England, 
no very definite Tiile appears lo be 
followed in fixing the dimensions of 
canals. Those executed for the 
internal important lines vary from 
31 to 48 feet upon the water-line, 
%vith an average depth of about 5 
feet. The locks are generally 70 feet 
in length by 14 feet 6 inches to 18 
feet wide. Small canals, in the 
mining districts, have in some cases 
been executed with a width of not 
more than 16 feet on the water-line, 
and they range from that to 28 feeL 
The locks are made of the same 
length as for large canals, hut of 
only half the width. Ship-canals 
have been made of much larger di- 
mensions, such as the Caledonian 
Canal, which has in part 122 feet 
upon the water-line, with a depth 
of 20 feet. The Gloucester and 
Berkeley Canal has a water-line of 
70 feet and a depth of IS feet. The 
Thames and Medway had a width of 
60 feet by a depth of 7 feet ; the 
Hlverstone, 65 feet by 15 feet : the 
locks being in proportion to the size 
of the canals. The introduction of 
railways stopped the progress of the 
construction of canals. 

Oanalis, in Latin, a water-p)ipe or 
gutter; used in architecture for an v 
channel, such as the flutings of 
columns ; the channel between tlie 
volutes of an Ionic column 

Canary wood, from South America, 
is a sound, light, orange-coloured 
wood, used for cabinet-work, mus- 
ketry, and turnery. 

Cancelli, among the Eomans, iron 
gratings and trellis-work ; in mo- 
dern buildings, latticed windows 
made with cross-bars of wood, iron, 
lead, etc. 

Cand or Kand, a term applied to 
Fluor-spar, 

Candela, a candle, made either of 
wax or tallow; xised generally bv 
the Homans before the invention of 
lamps. 
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OandelaTbnim, originally a candle- 
stick, blit afterwards used to sup- 
port lamps. 

Candlemas, the popular name for the 
feast of the Purification, of the 
Yirgin IMary, I<'ebruary 2, derived 
from the lights which were then 
distributed and carried about in 
procession. 

Candle-match, hi mming^ a match 
made of the wick of a candle — or 
a piece of greased paper— formerly 
used for blasting. 

Candlestick of gold (The) wms 
made by Moses for the service of the 
Temple, and consisted wholly of 
pure gold ; it had seven branches, 
upon the extremities of "which were 
seven gold lamps, which were 
fed with pure olive oil, and lighted 
every evening by the priest on 
duty : it was used'in the holy place, 
and* served to illumine the altar of 
incense and the table of shew broad, 
which stood in the same chamber. 

Candlesticks. The magnificence of 
these articles was at first displayed 
in chapels and in domestic apart- 
ments, as banquets in early times 
ivere given by daylight. We find 
them, however, of very costly de- 
scriptions. In Henry the Eighth’s 
temporary banqueting - room, at 
Greenwich, the * candlestykes were 
of antyke worke, which bare little 
toreheUs of white waxe: these 
candlestykes were polished lyke 
ambre.’ 

Canes, the produce of vaidous species 
of the genus Calamus, There are 
Rattan canes and Bamboo canes, 
with many others. 

Cangiea-vrood, from South America, 
is of a light and j^ellow-brown 
colour, used for cabinet-work and 
turnery. 

Can-hooks, strings with flat hooks at 
each end, used for hoisting barrels 
or light casks. 

Cannabic composition, a composi- 
tion of Italian origin, having a basis 
of hemp, mixed with resinous and 
felting substances, used for panels, 
frames, and the like. 

Cannel Coal, a fossil coal resem- 
bling jet in appearance, and suffi- 
ciently hard and solid to be polished. 
It is found in seams amongst ordi- 
nary coal. It is more brittle than jet 
and less brilliant, but more durable. 


Large quantities are produced near 
\¥igan and in Scotland, and some in 
North Wales. 

Canon, a rule in art based on sure 
principles; in music, a perpetual 
fugue ; in printing, a very large 
type. 

Canopy, a covering or hood, the en- 
riched projecting head to a iiiciie 
or tabernacle. The table or drip- 
stone, whether straiglit or circular, 
over the heads of doors or windows, 
if enriched, is so called. In Gothic 
architecture, an ornamental projec- 
tion over doors, windows, etc.; a 
covering over niches, tombs, etc. 

Cant, a term used among carpenters 
to express the cutting off the angle 
of a square. 

Canted, applied to a pillar or turret 
when the plan is of a polygonal form. 

Canterii, beams of wood in the frame- 
work of a roof, extending from tlie 
ridge to the eaves, corresponding to 
the rafters of a modern roof. The 
word canterii was also applied to 
two inclining reeds fixed in the 
ground some distance asunder and 
meeting at the top, for the support 
of vines. 

Cantharns, a fountain or cistern in 
the atrium or court-yard before 
ancient churches, at which persons 
washed before they entered the 
sacred buildings. 

Oanthus, in Greek and Latin, the 
tire of a wheel ; a hoop of iron or 
bronze fastened on to the felloe, to 

■ preserve the wood from abrasion. 

Cantilevers are horizontal rows of 
timbers, projecting at right angles 
from the naked jmrt of a wall, for 
sustaining the eaves or other mould- 
ings. 

Cantling, the lower of two courses 
of burnt bricks, "which are placed 
on the top of a clamp before tire is 
applied. 

Cant-rcLOTilding, a bevelled surface, 
neither perpendicular to the horizon 
nor to the vertical surface to which 
it may be attached. 

Cantoned, in architecture, is when 
the corner of a building is adorned 
"with a pilaster, an angular column, 
rustic quoins, or anything that 
p'rojeets beyond the wall. 

Cant-pieces, in ships, pieces of timber 
to supply any part that may prove 

• rotten. 
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Cant-timberSi in ship-buildingj those 
timbers or ribs of the ship which are 
situated afore or abaft, or at the two 
ends, wdiere the ship grows narrower 
below. 

Cant -timber abaft, the chock upon 
which the spanker-boom rests when 
the sail is not set. 

Cantuar. The signatni'e of the Arch- 
bishop of Canterbury is thus ab- 
breviated, the Christian name being 
usually prefixed. 

Canvas^, the cloth of which the sails 
of shi ps are made. Also the material 
used by artists for painting upon in 
oils. 

Caoutchouc, gum-elastic or India- 
rubber, a substance produced by the 
slpkrnia elasticaf the Jicus elastlca, 
and the iirceola elastica^ and many 
other American and Asiatic trees. It 
is often termed India-rMer^ ixom 
dts use in removing by rubbing pencil 
traces from paper. There are various 
chemical properties which render 
caoutchouc valuable in the arts, but 
elasticity and iraperviousnessto water 
are those for which it is most prized. 
It is worked into a great variety of 
useful things for dress and for do- 
mestic purposes. India-rubber under- 

f oes some remarkable changes by 
eing treated with sulphur. In one 
coiulition it is rendered infinitely 
more elastic, and in another it is 
converted into a very hard substance 
like black oak, -which is known as 
vulcanite, (See Vulcanite,') 

Cap, a thick, strong block of wood, 
with two holes tlirough it, one 
square and the other round, used in 
ship-building to confine together the 
head of a mast and the lower part of 
that next above it. 

Capacity, the same in sense as content 
or volume in pure mathematics. I7i 
physics it generally signifies the 
power of holding or retaining: thus 
w-c speak of the capacity of a body 
for heat, etc. 

Capel, in mining^ a stone composed of 
quartz, schorl, and hornblende, usu- 
ally occurring in one or both walls 
of a lode, and more frequently ac- 
companying tin than copper ores. 
OapRlary attraction and repul- 
sion. These names have been gif en 
to the properties of matter which 
cause the ascent above or descent 
below the level of the surrounding 


fluid which takes place when a tube 
of small diameter is dipped into 
water, mercury, etc. 

Capital, in arohlUctiirej the head or 
uppermost i:)art of a column or pi- 
laster. The capitals of the columns 
constitute the principal and most 
obvious iiidicial mark of the re- 
spective orders. Tor those of each 
of the three classes or orders a cer- 
tain character conformable with tin. 
rest of the order is to be observed ; 
but that attended to, further re- 
striction is unnecessary. Between 
several examples, all decidedly re- 
ferable to one and the same order, 
very great special diflereiices occur, 
and there might easily be a very 
great many more. Although^ the 
capital itself is indispensable, it is 
so only msthetically, and not out of 
positive necessit}'.' The necessity is 
only artistic : decoration of the kind 
there must be, but the express 
mode of it is one of those matters 
which should be left to design, to 
which it properly belongs. Capitals 
are just as legitimate subjects for 
the exercise of taste and invention 
as anything else in decorative de- 
sign. The capital is only an orna- 
mental head to the column, and 
therefore admits of being as freely 
designed as any other piece of orna- 
ments, on the conditions of its being 
accordant in character with the 
rest of the order, and of forming an 
agreeable transition from the shaft 
of the column to the architrave. 

Capitolium, a temple or citadel at 
Rome, on the Tarpeian rock ; it was 
finished by Tarquinius Superhiis, 
and consecrated by the consul M, 
Horatius, — was burnt in the time 
of Marius, and rebuilt by Sylla, — 
destroyed a second and a third time 
in the troubles under Vitellius and 
Vespasian, and lastly raised again 
by Domitian. Its name was derived 
from the discovery of the head of 
Tolius, during the excavation of the 
earth fertile foundation. Q. Catulus 
consecrated it to J upiter Capitolinus, 
and covered it with gilded brass tiles. 
The steep ascent of the rock was 
mounted by 100 steps on the side of 
the forum. 

' Cappagh. Brown, called also JEuch^^ 
rome Mineral or Manganese Brown : 
it takes its name from Cappagh in 
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Ireland, It is a bituminous earth 
which yields pigments of various rich 
brown "colours. 

Capx’eoli, the pieces of timber on a 
roof which serve to ujiholfl the axes 
or principals. A fork inclined so as 
to afford support to anything was 
formerly called a Capreoius. 

Capsa.. or Capsula, a box for holding 
books among the Homans; these 
boxes were usually made of beech 
wood, and were cylindrical in form. 

Capstan, in naval architeature^ a 
strong massive piece of timber let 
down through the decks of a ship, and 
resting its foot or axis, which is shod 
with iron, in an iron socket, called a 
saucer, fixed on a wooden block or 
standard, called the step, resting on 
the beams. 

Captain, in mbihig, an experienced 
miner; one who directs and oversees 
the workmen and business of a mine. 

Capnt-mortuum, the last remains ; 
the residuary matter after distillation 
or sublimation. 

Caraeol, a term sometimes used for a 
staircase in a helix or spiral form. 

Caradoc sandstone, the uppermost 
of the two great divisions of the 
lower Silurian strata of Murchison, 
seen principally in Shropshire, 
Woreesterslare, Somersetshire, etc., 
and on the eastern borders of Wales. 

Cax’ameL Bui*nt sugar, usually dis- 
solved in lime water, and sold under 
the name of coloixring. 

Carat, an imaginary weight, consist- 
ing of four nominal grains, or a little 
less than four grains troy. Iti'equires 
74 carat grains and to equipoise 
72 grains troy. Used for weighing 
gold. The fineness of gold is ex- 
pressed in carats. Gold is, when 
pure, regarded as being 24 parts ; if 
the gold is of 22 parts jxiirc metal, 
it is said to be 22 carats fine. 

Cai'avaixserai, a building in the East, 
expressed in onr version of the Scrip- 
ture by the term Inn; in Turkey 
it is understood to he a place of 
accommodation for strangers and 
ti-avellei's. 

Carbolic Acid. The less volatile 
portion of the fluids produced hy the 
distillation of coal tar contains" this 
substance in considei'able quantities. 
Commercial cax*bolic acid is usually 
very impure; when pure and dry it 
is quite solid and colourless. It is 


much used as a deodoriser and ih 
disinfectant. It is probably both, 
but great ynistakos are often made 
by supposing that because matter 
has been deprived of smell that it 
is therefore inert. 

Carbon, a non-metallie elemeiitaiy 
solid body’’, which is widely^ diffused 
throughout nature. The purest and 
at the same time the rarest form in 
which it occurs is that of the dia- 
mond; the more common states in 
which it is met with, are those of 
anthracite, graphite, and coal: an- 
other form is that of cliai*coal. 

Carbon, Bisulphide of, formerly 
called Carburet of Sulphur and Sul- 
j)huret of Carbon, and by the old 
chemists Alcohol of Sidphur. It is 
prepared by distilling iron pyrites 
with charcoal. It is added to the 
silver solution in the process of elec- 
tro-plating to produce a brilliant 
deposit of the silver. 

Carbona, in viinhig, a bed of rich ore. 

Carbonate, a salt composed of car- 
bonic acid and a base. The chief 
vaiueties are described under their 
alkaline, earthyq and metallic bases. 

Carbonate of Lead ( White Lead). 
Carbonic acid and the protoxide of 
lead in combining form a white in- 
soluble carbonate of lead. It is a 
valuable pigment to the artist, dry- 
ing well in either oil or water. 

Carbonic Acid Gas, a compound of 
one atom of carbon and rivo of 
oxy'gen. 

Carbuncle, a stone of the garnet kind, 
of a very’^ rich, glowing, blood-red 
colour. 

Carburet or Carbide, a compound of 
carbon with nitrogen, metals, etc. 

Carcase (The) of a building is the 
naked walls and the rough timher- 
•wood of the flooring and quai'ter 
partitions, before the building ia 
plastered or the iloors laid. 

Carcase-roofing, that which sup- 
ports the covering hy a grated frame 
of timber-work. 

Career, a prison or gaol. The Eoman 
prisons were divided into three 
stories, one above the other, each of 
which was appropriated to distinct 
purposes. 

Card, an instrument or comb for 
arranging or sorting hair, wool, or 
cotton. For carding cotton, hemp, 
silk, or wool. 
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Card-compass, the card upon which 
are marked the directions E. W. N. 
and S.» and the intermediate points 
of direction. This is maintained by 
the magnetic needle with its N. point 
directing to the pole, and thus the 
direction of any moving body is in- 
dicated. 

Carded, long wool separated by the 
carding machine. 

Card-making machine, an in- 
genious machine for making cards. 

Cardo, a pivot and socket, an appara- 
tus by means of which the doors of 
the ancients were fixed in their places, 
and made to revolve in opening and 
shutting. 

Careening, the operation of heaving 
a ship down on one side by the 
application of a strong purchase to 
her masts, which are properly sup- 
ported for the occasion to prevent 
their breaking with so great a strain, 
and by which means, one side of the 
bottom being elevated above the 
surface of the water, it may be 
cleansed or repaired. 

Carina, according to Cicero, the keel 
or lowest piece of timber in the 
framework of a ship. 

Carlings, short piece of timber ranging 
fore and aft from one deck-beam to 
anotlier, into which their ends are 
mortised: they are used to sustain 
and fortify the smaller beams of the 
ship. 

Carlisle Tables, so called from the 
mode of making calculations of the 
value of annuities on lives, based on 
the average duration of human life, 
as taken in Carlisle, in Cumberland. 
These have, however, now given 
place to the much more valuable 
tables of the census, by which the 
averages are calculated over a much 
wider area, and consequently the 
results are far more reliable. 

Carlovingian ArcMtectiire. 
French authors establish two epochs 
of art, under the terms Merovingian 
(from Clovis to Pepin, 481-751) and 
Carlovingian (from Pepin to Hugh 
Capet, 751-987), 

Carmel, a substance used by confec- 
tioners for covering sweetmeats, 
sometimes confounded with caramel. 

Carmine (colour), anameorigimllly 
given onlj^ to fine specimens of the 
colouring matter of kermes and 
cochineal, often loosely used for any 


pigment w'hick resembles them in 
beauty and richness of colour, though 
the term is principally confined to 
the crimson and scarlet colours pro- 
duced from cochineal by the agency 
of tin. 

Carmine blue, precipitated indigo. 

Cam, a r/=^ck ; a heap of rocks ; a high 
rock. 

Carnagioni (of the Italians), a colour 
which difiers from terra puzzuoli in 
its hue ; in which respect, other 
valuations and denominations are 
produced by dressing and com- 
pounding. 

Carnelian. This is a variety of chal- 
cedony of a deep red or white colour; 
it is rather hard and capable of re- 
ceiving a good polish. 

Carob beans or locust beans. The 
pods of the carob tree, called St. 
John’s Bread. Used occasionally as 
a food for cattle. 

Carol, a small closet or enclosure to sit 
and read in. 

Carpenter’s square : the stock and 
blade are formed, in one yfiece, the 
plate-iron, and the instrument is thus 
constructed : — one leg is 18 inches in 
length, numbered from the exterior 
angle; the bottoms of the figures are 
adjacent to the interior edge of the 
square, and consequently their tops 
to the exterior edge : the other leg is 
12 inches in length, and numbered 
from the extremitjriowards the angle: 
the figures are read from the internal 
angle, as in the other side; and each 
of the legs is about an inch broad. 
It is not only used as a square, but 
also as a level, and as a rule : its ap- 
plication as a square and as a rule is 
so easy as not to require any cxanqdo; 
but its use as a level, "in taking 
angles, may be thus illustrated : sup- 
pose it were required to take the 
angle which the heel of a rafter 
makes with the back, — apply tiie 
end of the short leg of the square to 
the heel-point of tiie rafter, and the 
edge of the square level across the 
plate ; extend a line from the ridge 
to the heel-point, and where this line 
cuts the perpendicular leg of the 
square, mark the inches; this -will 
show how far it deviates from the 
square in 12 inches. 

Carpenter’s tools: the principal 
tools used in the rougher operations 
of carpentry are the axe, the adzCj 
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the chisel, the saw, the mortise and 
tenon-gauge, the square, the plumb- 
rule, the level, the auger, the crow, 
and the draw-bore-pin, or hook-pin, 
for di*aw-boring. 

Carpentry is the art of combining 
pieces of timber for the support of 
any considerable weight or pressure. 

The theory of carpentry is founded 
on two distinct branches' of mechani- 
cal science : the one informs us how 
strains are propagated through a 
system of framing ; tlie other,'" how 
to proportion the resistance of its 
parts, so that all may be sufficiently 
strong to resist the strains to which 
they are exposed. The one deter- 
mines the stability of position, the 
other the stability of resistance. ' 
Bach of these may be considered in i 
the most simple manner the subject 
admits of, with the addition of rules 
and practical remarks. 

Timber is wrought into various 
forms according to the principles 
of geometry; and these forms are 
to be preserved in their original 
shape only by adjusting the stress 
and strain according to the laws of 
mechanics. Hence the importance 
of studying both these sciences 
is evident, and particularly the 
latter; for unless the stress and 
strain bo accurately adjusted, the 
most careful attention to geometri- 
cal rules, and the most skilful woi'k- 
maiiship, will be exerted in vain. 
If, for instance, the centre of an 
arch were to be drawm and worked 
ever so truly to the curve required, 
wiiat would it avail if the centre 
changed its form with every course 
of stone laid upon it? And it must 
be remarked, that this is not an 
imaginary case, but one that has 
frequently happened ; and not only 
to men ignorant of mechanics, but 
to some of the most celebrated 
engineers that France over pro- 
duced. 

The engineers of our owm country 
have been more successful, having 
succeeded in gradually introducing 
a better principle of constructing 
centres than our neighbours. The 
greatest defect of the English centres 
is now an excess of strength, %vhieh, 
on principles of economy, it would 
be desirable to avoid in erections for 
temporary purposes, 


Carpmeals, a coarse cloth which 
used to be manufactured in the north 
of England. 

Carrageen, Irish moss (^Chondrus 
crisjms ) : the mucilaginous extract 
is much used. 

Carrara marble, a species of white 
marble: it is distinguished from 
the Parian or statuary marble by 
being harder and less bi'ight, it 
takes its name from Carrara, in 

! Italy. 

Carrel, a pew, closet, or desk, -with a 
seat placed under a window, where 
the monks were engaged in copying 
waitings. 

Carriage of a stair, the timber which 
supports the steps. 

Carrick-bend, a kind of knot. Car- 
rick-bitts are the windlass-bitts. 

Carrier, the piece of iron which is 
hxed by a set-screw on the end of 
a shaft or spindle to be turned in 
a lathe, to carry it round by the 
action of the driver of the centre 
chuck. 

Carry away, a sea-term, to break a 
spar or part a rope. 

Carrying-gate, in mining. In Derby- 
shire, the chief passage or road in a 
mine, 

Carthamns. Safflower, a dye drug : 
it contains two colouring matters, 
one yellow, the other red. 

Carthusian buildings. Charter- 
house. The characteristic features 
of these buildings are austere, and to 
the Benedictine rule. The monas- 
teries of this order had generally 
two courts: the smaller, next the 
entrance, contained the priorial resi- 
dence and the buildings allotted to 
secular purposes. 

Carton-pierre, a preparation of 
paper rendered incombustible for 
roofing. 

Cartoon, a distemper-coloured draw- 
ing, made on paper, linen, , parch- 
ment, etc., of the exact pattern of a 
design intended to be executed either 
in tapestry, mosaics, or on glass: 
such are Haphael’s divine pictures 

in South Kensington Museum, In 

painUng, a design drawn on strong 
paper, sometimes afterwards calqued 
through, and transferred on the fresh 
plaster of a wall, to be painted in 
fresco, 

Cartouch, a bag for carrying car- 
f in, and keeping them dry. 
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Cartouclie, the same as modilHon, 
except that it is exclusively used to 
signify the blocks or naodillions on 
the caves of a house. ^An orna- 

ment representing a scroll of paper. 

Carueru., or Chica, a pigment, of a 
soft powdery texture and rich raorone 
colour, first brought from South 
America by Lieut. Mawe. 

Carving and inlaying of woods had 
become pretty general at the latter 
end of the sixteenth century. ‘ At 
Hardwick, in Derbyshire (1570), the 
wood-work, in several of the princi- 
pal apartments, is oak, inlaid with 
ebony ornaments on the panels and 
stiles. The doors and shutters of 
** Mary Queen of Scots’ room,” as it is 
called," are framed in panels of light 
•wood, inlaid with profiles of the 
Cassars, and other enrichments ; the 
stiles, of darker coloured oak. In 
the state-room, the walls are divided, 
at about half the height, by a string- 
ing, the upper part filled with land- 
scapes, figures, and animals, relieved 
in plaster, and painted in their pro- 
per colours on white ground; and 
the lower division hung with ta- 
pestry. The chimney front is en- 
tirely occupied by a large armorial 
compartment, relieved in plaster and 
emblazoned.’ 

Caryates, or Caryatides (Greek), 
figures used instead of columns, em- 
ployed in architecture to represent 
the portraiture of the defeated Per- 
sians after the subjugation of the 
Caiyatee. The male figures are 
denominated Persians, Telamones, or 
Atlantides; the female, Caryans or 
Caryatides. Also anthropdstylar 
pillars or human figures (usually 
female ones) employed instead of 
columns to support an entablature. 
Such figures ought always to be 
perfectly free from all attitudinising, 
and to appear to support their burden 
without any effort. Some very 
matter-of-fact critics object to carya- 
tides as being at the best only beauti- 
ful absurdities; as if statues so ap- 
plied were particularly liable to be 
mistaken for living persons subjected 
to a more severe punishment than 
that of being posted up in a niche, 
or on the top of a building. 

Casa, according to Yitruvius, a cot- 
tage ; a small country-house, 

Casoalho, the name given in Brazil 


to the alluvial deposits in wdiich 
diamonds are found. 

Cased tin, in Cornish mining, tin 
which is -washed on sl frame by the 
gentlest current of water, and pre- 
vented from running oif the frame 
by turf placed at the bottom. 

Case-bay work, naked flooring. 

Case-hardened, chilled iron or stool. 
The surfaces of iron or steel are 
hardened by being rapidly cooled. 
Sometimes the ferrocjmuate of potash 
is used for case-hardening by being 
rubbed over the surface. The hard- 
ness and polish of steel may bo 
united, in a certain degree, with the 
firmness and cheapness of malleable 
iron, by case-hardening, an opera- 
tion much practised and of consider- 
able use. 

Casemate. In military engineering. 
Enclosures in a fortress from which 
guns can be fired, withgreat security 
to the gunners. 

Casement, a frame enclosing part of 
the glazing of a window, with 
hinges to open and shut; also an 
early English name for a deep 
hollow moulding. The same as 
^scotia,’ the name of a hollowed 
moulding. 

Cases, in Cornwall, very small fissures 
in the strata of the earth, through 
which small streams of water How 
when they are opened by the work- 
ing undergrouml, greatly to tho 
hindrance of the workmen. 

Casing, in mining, a division of wood 
planks separating afootway in an 

engine-shaft. Of tmher-work, the 

plastering a Iioiise all over on 
the outside with mortar and then 
striking it wdiilo it is wet with the 
corner of a tx’owcl, or the like in- 
strument, to make it resemble the 
joints of free-stone, by whicli means 
the whole house appears as if built 
thereof. 

Casino. The Italian name used at 
first for a small house, afterwards 
a pleasure-house in a garden, and 
then for a place of relaxation in 
town. 

Cassel earth, or Castle earth, an 
ochreons pigment of a bro-^vn colour, 
more inclined to the russet hue. 

Cassia Fistula is a natiye vegetable 
pigment, though it is more commonly 
used as a medicinal drug. 

Oassins, Purple of, a preparation of 
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Casting or Warping, hi Joinery’, is 
the bending of tlie surfaces of a 
piece of wood from their original 
position, either by the weight of the 
vro( d or by an unequal exposure to 
the weather, or bj" the unequal tex- 
ture or the wood. 

Cast Iron. Specific gravity, 7*207 ; 
weight of a cubic foot, 450 lbs. ; a 
bar 1 foot long and 1 inch square 
weighs 3*2 lbs. nearly; it expands 
xo-foyo of its length by one degree 
of heat (Roy) ; greatest change of 
length in the shade in this climate, 
greatest change of length 
when exposed to sun’s rays, loW; 
melts at 3471)0 (Danieil) and shrinks 
in cooling from -is to of its 
length (Muschet); is crushed by a 
force of 93,000 lbs. upon a square 
inch (Rennie); will bear without 
permanent alteration 15,300 lbs. 
upon a square inch, and an extension 
of 1 ^ 0 * of its length ; w’-eight of 
modulus of elasticity, for a base 1 
inch square, 18,400,000 lbs. ; height 
of modulus of elasticity, 5,750,000 
feet; modulus of resilience, 12*7 j 
specific resilience, 1*76 (Tredgold). 

Cast-iron framing, for mUl-work, 
possesses great superiority over that 
of timber, for constructing the fra- 
ming. It is not only much more 
durable, but, from the* uniformity of 
its texture, may be converted into 
any shape, so as to give it great ad- 
vantage in arranging the materials 
wuth respect to strength, and pro- 
portioning it to the stress it has to 
sustain. 

Ca;St-iron scouring. This is eficcted 
most readily by mixing some organic 
matter as gl^^cerine, stearinc, or the 
like, with dilute sulphuric acid. 

Cast-iron shoes for roofs. A prac- 
tice introduced into the construction 
of roofs having the beams of wood, 
of protecting their extremities from 
the damp and consequent decay to 
which they are lijible, by resting im- 
mediately in contact with the bfiofc 
or stone work of the w'alls of the 
building. This is eifected by what 
the workmen call cast-iron shoes, 
which are attached to the ends of 
the tie-beams by means of bolts, 
Hjits,etc. 

The iron-shoe itself, of course, 
takes various forms, according to 
circumstances and the situation where 


gold and tin used for colouring glass 
and porcelain. 

Cassiterite, the name given by 
mineralogists to stream-tin. 

Cast, to pa}’- a vessel’s head off, in get- 
ing under -way, on the tack she is 
to sail upon. 

Cast after cast, in Cornwall, is 
throwing up of tin stuff, etc., from 
one stage of boards to another, each 
cast about 5 or 6 feet higli. 

Castella, square towmrs in the cele- ; 
brated Roman wuill of Severns, which | 
w’as raised to separate England from 
Scotland. 

Castellated, built in imitation of an 
ancient castle. 

Castelliim, the receptacle in v/hich 
the water was collected and heated 
for the public baths of the Romans ; 
a castle. 

Casteth, in mining, the damp warm 
air rising from a shaft in the morning 
in the winter-time, which appears 
like smoke 

Cast-hole, in mining, in Derbyshire, a 
miner discovering signs of a vein, 
digs a square hole — the cast-hole — 
and sets up Ms ‘ Stows e,’ or miniature 
windlass -which secures his claim, 

Castile soap, or Spanish soap, made 
"with olive oil and caustic soda ; there 
are two varieties, the white and the 
marbled. 

Casting, among scidptors, the taking 
casts of impressions of figures, busts, 
medals, leaves, etc. 

Casting of draperies ; by this term is 
implied the distribution of the folds. 
Draperies are said to be -well cast 
when the folds are distributed in 
such a manner as to appear rather 
the result of mere chance than of art, 
study, or labour. In that manner 
or style of painting, which is called 
the grand, the folds of the draperies 
should be great, and as few as pos- 
sible, because their rich simplicity is 
more susceptible of great lights ; but 
it is an error to design draperies too 
hea-vy and cumbersome, for they 
ought to be suitable to the figures, 
■with a combination of ease and 
grandeur. Order, contrast, and a 
variety of stuffs and folds, constitute 
the el%ance of draperies ; and diver- 
sity of colours in these stuffs con- 
tributes extremely to the harmony 
of the whole in historic composi- 
tions. 
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it is introdiicedj and the particular 
views of the architect who employs 

:■■■ 'it...". 

Castle, a fortified and strong building, 
situated and constructed and ar- 
ranged for the purpose of protecting 
its inmates against the assaults of 
enemies. 

Cat, the taclde used to hoist the an- 
chor up the cat-head. 

Cat’s eye, a mineral w'hich shows a 
peculiar play of light. It is also 
known as chrysoheryl m6. cymophane. 

Oat-gold, in mining, yellow glimmer. 
Shining scales of mica : — ^sometimes 
applied to iron pyrites. 

Cat’s skin is often sold as false sable. 

Catacombs, subterraneous vaults or 
excavations used as buiying-plaees. 

Catadrome, a tilt-yard, or place 
■whei-e horses run for prizes ; also an 
engine like a crane, used by builders 
to draw up or let down any weight, 

Catafalco, a decoration of sculpture, 
painting, etc., raised on a timber 
scatfold, to show a coffin or tomb 
in a funeral solemnity. 

Catagrapb, the first draught of a 
picture. 

Catamaran, a name given both in the 
East and West Indies to some kinds 
of rafts, 'ivhich are used in short 
navigations along the sea-shore. 

Cataract, a contrivance applied to 
Cornish engines for regulating the 
number of strokes per minute: it 
consists of a small pump fixed on 
a cistern; the piston is raised at 
each stroke of the engine by a 
tappet on the plug-rod, and the 
water rises into the cylinder of the 
pump; it is then forced through a 
cock by means of counterweights 
attached to a cross-head on the 

E ump piston-rod : when the water 
as been forced back into the cistern, 
a scries of levers, acting on arising 
rod, loosen catches which allow 
weights to act, to open or shut 
the steam, equilibrium, and exhaust 
valves. 

Cataract es, according to a 

sluice, flood-gate, or lock in a river; a 
cataract, cascade, or sudden faE of 
water from a higher to a lower level. 
Catch., a contrivance in machinery, 
' acting on the principle of a latch, 
for catching the rod in a bore-hole 
when it breaks— of the ratchet-wheel 
of a saw-mill. 


Catenary, in the higher geometry, a 
mechanical curve which a cliain or 
rope forms itself into by its own 
weight, when hung freely between 
two points of suspension, whether 
these points be in the same hori- 
zontal plane or not. 

Catgut, in tuimery, the string which 
connects the fly and the mandril. 

The name given to cords prepared 
from the twisted intestines of the 
sheep. Fiddle strings, harp strings, 
etc., are carefully made of catgut, 

Oat-harpin, an iron leg used to con- 
fine the upper part of the rigging to 
the mast. 

Catharpings, small ropes in a ship, 
running in little blocks from one 
side of the shroud to another, near 
the deck. 

Cat-head, in naval architecture, a 
large square piece of timber, one end 
of which is fastened upon the fore- 
castle and the other end projects 
without the bow, so as to keep the 
anchor clear of the ship when it is 

being drawn up by a tackle . •"’ In 

mining, a small capstan. 

Cathedra, according to Horace, a « 

chair without arms ; according to 
Juvenal, a chair with a long deep 
seat. 

Cathedral, the principal church of 
a diocese, in which the bishop’s 
throne is placed. . 

Very few of the Gothic cathedrals : 

on the Continent have the tower or 
spire springing from the centre of 
the cross, and resting on four pillars, 
to balance the thrusts of the ranges 
of arches centering there ; nor have 
those of Strasburg, Ulm, Vienna, 

Orleans, or Antwerp. * The dis tribu- 
tion of light in a Gothic cathedral is 
admirably adapted to the grandeur 
of the edifice, and produces that 
effect which a painter aims at in his 
picture. At the entrance at the west, 
the window being placed high, there 
is a low-toned light on the lower 
part of the pillars, and a shadow on 
the pavement, which, as we walk up 
the nave, graduates into light from 
the choir. The east window, always 
the broadest and the highest, pours 
in a greater body of light than is 
to be found in any ot&r kind of 
building. The altar, rather in 
shadow, surrounded by this strong 
light, gives additional effect by con* 
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trast. The light from the transept 
windows is softened down by painted 
glass. The small 'vvindo^vs, placed 
high along the aisles, enlighten their 
roofs, but the lower part of the 
pillars and floor remains in shadoW'.’ 

The very ancient cathedral of 
Usumhar and other Armenian 
churches in Georgia have an arcade 
surrounding the outside of the build- 
ing, of which the arches are in the 
flattened Gothic stjde : the same 
form prevails in the windows, doors, 
etc., in the body of the church. 
These structures are of an earlier 
date than any Gothic architectui*e in 
Italy. 

Catherme-wlieel, in architecture, an 
ornament that occurs in the upper 
part of the north and south transepts 
of ancient cathedrals. 

Cathetus. The eye of the volute is so 
termed because its position is deter- 
mined, in an Ionic or voluted capital, 
by a line let down from the point in 
w*hich the volute generates. 

Cat’s-paw, a hitch made in a rope. 

Cauk, in mining, a term used chiefly 
in Leicestershire to express hard 
nodular siliceous ironstones. The 
terra cawk is also applied to the 
sulphate of barj’tes, or lieavy spar. 

Caul, a smooth plane for pressing 
veneered cabinet work. 

Cauliculus, the volute or twist under 
the flower in the Corinthian capital. 

Caulking, in naval architecture, the 
art of driving a quantity of oakum, 
i.e. old ropes untwisted and softened, 
into the seams of the planks, to keep 
out the water. 

Gaunter and Caunting, in Cornish 
mining, Contra : when two lodes run 
across, the one, with respect to the 
other, is called a caunter or contra 
lode. 

Causeway, a raised walk higher than 
the carriage- road ; also a built way 
across a swamp or the like. 

Cavsedium, one of the courts of a 
lioman house, most commonly sur- 
rounded by a covered passage, hav- 

> ing the middle area exposed to the 
air. There are five kinds of cavmdia, 
which, from their mode of construc- 
tion, are severally denominated 
Tuscan, Corinthian, tetrastyle, dis- 
pluviatiim, and testudinatum. They 
are termed Tuscan when the beams 
which are thrown across the court 


have timbers and gutters extending 
diagonally from the angles made by 
the walls of the court to those made 
by the junction of the beams, and the 
rafters of the eaves are made to in- 
cline every way towards the centre 
of the compluvium. The timbers 
andcompluvia of Corinthian cavmdia 
have a disposition, in all respects, 
similar; but beams are made to 
project from the wails, and are 
supported upon columns arranged 
around the court. 

Cavazion, in architecture, the hollow 
trench made for laying the founda- 
tion of a building; according to 
Vitruvius, it ought to be one-sixth 
art of the height of the whole 
uilding. 

Cavers, in mining. In Derbyshire, 
poor people who under certain res- 
trictions are permitted to gather 
fragments of lead ore from the waste 
heaps of the mine. 

Cavetto, a hollow moulding whose 
profile is a quadrant of a circle; 
principally used in cornices. 

Caviar, a substance prepared in Russia; 
the salted roes of large fish, the best 
being made of the roe of the stur- 
geon. 

Cavo relievo, an Egyptian style of 
sculpturing, in which the higher 
relief is only on a level with the 
plane of the stone, the rounded 
sides of the figures being cut into 
the material. 

Cawk, the English miners* name for 
sulphate of baryta or heavy spar. 

Cawking, dovetailing a cross, used 
for fitting down tie-beams or other 
timbers upon wall-plates. 

Caya, a kay or water-lock. 

Cede, an old English term for a ca- 
nopy. 

Cedar. Cedar-wood was known and 
used in the earliest times, as in the 
construction of Solomon’s Temple: 
great varieties are produced in the 
eastern and western parts of the 
world: it is used in ship-building, 
cabinet-work, pencil-making, and 
for various other purposes- 

Cedars of Iiebanon, of great age 
and size, constitute a peculiar and 
verj’’ observable feature in the land- 
scape of the suburbs of London, 
and are unusually numerous on the 
west and south-west sides as the 
adjuncts of stately mansions or 
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elegant villas, along the valley of the 1 
Thames. 

Ceiling, the upper side of an apart- 
ment, opposite to the floor, generally 
finished with plastered work. Ceil- i 
ingsareset in two different ways: 
the best is where the setting- coat is 
composed of plaster and putty, com- 
monly called ‘gauge.’ Comnion 
ceilings have plaster, but no hair: 
the latter is the same as the finishing 
coat in walls set for paper. To pro- 
cure a good ceiling in single-joist 
floors it is necessary there should 
be ceiling-joists crossing below the 
others : and it is a question whether 
the ceiling-joists, under double- 
framed floors, instead of being chase- 
mortised into the binders, should 
not be in unbroken lengths nailed 
under the binders. Where the 
ceiling-joists (as under roofs) are 
likely to be trodden upon, they must 
be well secured. 

Sound boarding , — ^Always consider 
whether the occupants of any parti- 
cular room will be annoyed by noises 
from the rooms below or above. 
Sound boarding and pugging con- 
siderably increase the weight of the 
floor, the scantling of whose timbers 
shoidd therefore be thought upon. 
Watei’-closet partitions should be 
well pugged. 

The under covering of a roof, under 
the surface of the vaulting in vaulted 
rooms and buildings. Ceilings in 
buildings of any dimensions at either 
story are the upper or overhead 
surfaces of the rooms respectively. 
When ceilings are covered, the 
height of the cove should be regu- 
lated by the total height of the room. 
In proportioning the height of a 
room to its superficial dimensions, 
the best proportion for the cove is 
one quarter of the whole height. 

Celerity is the velocity or swiftness of 
a body in motion ; or that affection 
of a body in motion by which it can 
pass over a certain space in a certain 
time. 

Cell, an enclosed space within the 
wall of an ancient temple ; a term 
applied also to monkish sleeping- 
rooms in religious establishments. 

Celia, the body or principal part of a 
temple — anciently written eda. It 
is thought to he derived from celan- 
be concealed or shut out 


from public view ; because in early 
temples the cclia could only bo entered 
by privileged persons, 

Cellarino, that part of the capital in 
the Eoman, Doric, and Tuscan orders 
which is below the annulets under 
the ovolo. 

Cellular beam. An application of 
wrought-iron to the purposes of 
girders and beams, in wbicli wrought- 
iron plates are riveted with aiiglc- 

.. irons in the form of a scries of longi- 
tudinal cells with occasional struts. 

Cement, bydraulic, compounds of 
clay and lime. Parker’s cement 
consists of 43 per cent, of clay and 55 
per cent, of carbonate of lime. 

Cement, oleaginous, a mixture of 
litharge, stone dust, and linseed oil. 

Cement stones, generally a I'eniform 
limestone found in nod*iiles in beds 
of clay, frequently in the argillaceous 
strata which alternate with those of 
the Oolite. In Kent they are found 
on the coast of the Isle of Sheppey, 
and are called septana. Much of 
the Lias yields good cement stones, 
and some bands of the mountain 
limestone possess the necessary 
hardening quality when properly 
prepared. 

Cement, water, a cement which sets 
under water ; or a cement prepared 
by being mixed with water. 

Cements, natural. W^hen the pro- 
portion of clay in calcareous minerals 
exceeds 27 to 30 per cent., it is sel- 
dom that they can be converted into 
lime by calcination ; but they then 
furnish a kind of natural cement, 
which may be employed in the same 
manner as plaster of Paris, by pul- 
verizing it, and kneading it with a 
certain quantity of water. 

There arc some natural cements 
which do not set in water for many 
days, and some which harden in less 
than a quarter of an hour: these 
last are the only ones which have 
been made use of at present. Though 
very useful in circumstances where a 
quick solidification is indispensable, 
they are far from affording, in or- 
dinary cases, the advantages of 
hydraulic mortars or cements of good 
quality. In fact, they merely ad- 
here to the stone, owing to the 
roughness of its surface, and the 
entanglement resulting from it; and, 
however dexterous or experienced 


Cffim CEMENTS, I^ATXJEAL. CEIff 


tliG woi'kman may be who makes 
use of them, he will be unable to 
conne( 3 t the different parts of his 
masonry in one contiiinoiis bond by 
means of them. This statement 
must be understood to apply only to 
cements which harden while in con- 
tact with bricks under mate7\ because 
the adhesion of such as dry in the 
open air is well known to be much 
greater than what would be caused 
merely by asperities of the surface. 
It is not uncommon to see from 
twmnty to thirty bricks stuck to one 
another by Eoman cement, and pro- 
jecting at" right angles from the side 
of a wall, as a proof of the excellence 
of the composition ; and an instance 
has been mentioned in which thirty- 
three bricks were successfully sup- 
ported in this manner. Now, if we 
assume the wmight of a brick and its 
corresponding joint of cement to be 
6 lbs., and their thickness, w^hen the 
bricks were joined one to another in 
the manner above alluded to (in 
which the longest dimension of the 
brick was placed vertically,) to be 
2| inches, then the cohesive force 
necessary to unite the first brick to 
the wail, with^ sufficient firmness to 
bear the strain occasioned by the 
weight of the remaining tliirty-two 
supported by it, must have been 
nearly 91 lbs. per square inch, or 
equivalent to a direct load of 3,6401bs. 
upon its whole surface of about 40 
square inches. 

That which is in England very 
improperly termed Roman cement is 
nothing more than a natural cement, 
resulting from a slight calcination of 
a calcareous mineral, containing 
about 31 per cent, of ochreous clay, 
and a few hundredths of carbonate 
of magnesia and manganese. A very 
great consumption of this cement 
takes place in London ; but its use 
will infallibly become restricted, in 
proportion as the mortars of emi- 
nently hydraulic lime shall become 
better known, and, in consequence, 
better appreciated. 

The pure calcareous substances 
when imperfectly calcined, become | 
converted into sub-carbonates, pos- 
sessed of certain properties. These 
properties are to afl’ord a powder, 
which, when kneaded with water in 
tbe same way as plaster of Paris, 


acquires in it, at first, a consistency 
more or less firm, but which does 
not continue its progress at the same 
rate. 

The argillaceous limestones, and 
the artificial mixtures of pure lime 
and clay in the proportions requisite 

! to constitute hydraulic lime by the 
ordinary calcination, become natural 
or artificial cements wdien they have 
been subjected merely to a simple 
incandescence, kept up for some 
hours, or even for some minutes. 
This result, which has often occurred 
in the course of first experiments in 
burning the artificial hydraulic lime- 
stones, has been equally observed in 
Russia by Colonel Raucourt; and 
M. Lacordaire, Engineer of Roads, 
has not onlj^ fully verified it with 
respect to the different argillaceous 
limestones of the neighbourhood of 
Pouilly, but has also made a useful 
and happy application of it in the 
works which have been erected at 
the junction of the Burgundy canal; 
both in transforming these limestones 
into natural cements, and in turning 
to account the large quantity of halt- 
burnt lime which is found in the 
upper layers of the kilns, when the 
intensity and duration of the heat is 
so regulated as not to exceed the 
limit proper for the lower strata of 
the charge. 

The histoiy of these new cements 
will not be complete until authentic 
and multiplied experiments shall 
havd established their power to 
resist the eflects of air and frost, 
and the degree of adhesion with 
which they unite to the building- 
stone. 

Cementation is the process of con- 
verting iron into steel, which is done 
by stratifying bars of iron in char- 
coal, igniting it, and letting them 
continue in a kiln in that state for 
five or six days : the carbon of the 
charcoal is thus absorbed by the iron, 

and it is converted into steel. In 

chemistrtf^ the process by which 
analogous changes are produced in 
other bodies. 

Cemetery, a place wherein the bodies 
of the dead are buried ; a churchyard 
or burying-ground. 

Cendtres bleues. (See Bice.) 

Cenere verde. (See Bice.) 

CenotapMiim, a cenotaph, an empty 
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or Iionorary tomb, erected by tbe 
Greeks as a memorial of a person 
whose body was buried elsewhere, or 
not fotmd for burial. 

Ccnsitores, surveyors of the Homan 
aqueduets. 

Centaur, poetically, and in ancient 
mythology, a being represented as 
half man half horse— the Sagittarius : 
of the Zodiac. 

Centering, temporary supports, prin- 
cipally of timber, placed and affixed 
under vaults and arches to sustain 
them while they are in course of 
building. Much ingenuity is dis- 
played in the centering for bridges 
and tunnels. 

Centigrade, the division into grades 
or degrees by hundredth parts. 
Centigrade thLermometer, a ther- 
mometer in which the freezing point 
of water 0 is the Zero, and the boil- 
ing point of water is 100®. This is 
used in France and other places. 
Central forces, the powers which 
cause a movingbody to tend towards 
or recede from the centre of motion. 
When a body is made to revolve in 
a circle round some fixed point, it i 
will have a continued tendency to 
fly off in a straight line at a tangent 
ill the circle, which tendency is called 
the centrifugal force ; and the oppos- 
ing power by which the body is 
retained in the circular path is called 
the centripetal force* 

Centres, Centering. The art of 
disposing various lengths of timber 
so as to form a perfect centre, capa- 
ble without undergoing any change 
in its form of carrying the weight 
of the voussoir throughout, until the 
keystone which locks the whole is 
placed. 

Centre, any timber frame, or set of 
frames, for supporting the arch- 
stones of a bridge during the con- 
st ruetion of an arch. 

The qualities of a good centre 
consist in its being a sufficient sup- 
I 5 ; ])ort for the weight or pressure of the 

I I arch-stones, without any sensible 

' • change of fonn taking place through- 

i ; out the whole progress of the work, 

i from the springing of the arch to the 

fixing of the keystone; it should be 
capable of being^ easily and safely 
removed, and designed so that it may 
be erected at a comparatlvelj’' small 
expense. Centre, in a general sense, 




denotes a point equally remote from 
the extremes of a line, surface, or 
solid : the word signifies a point. 

Centre-bit, an instrument 

with a projecting conical point nearly 
in the middle, called the centre of the 
bit: on the narrow vertical surface, 
the one most remote from the centre, 
is a tooth with a cutting edge. The 
under edge of the bit on the other 
side of the centre has a projecting 
edge inclined forward. The horizon- 
tal section of this bit upwards is a 
rectangle. The axis of the small 
cone in the centre is in the same 
straight line as that of the stock; 
the cutting edge of the tooth is more 
prominent than the projecting edge 
on the other side of the centr^ and 
the vertex of the conic centre is still 
more prominent than the cutting 
edge of the tooth. 

Oeutre-cliuok:, a chuck wffiich can he 
screwed on the mandril of a lathe, 
and has a hardened steel cone or 
centre fixed in it ; also a projecting 
arm or driver. 

Centre-drill, a small drill used for 
making a short hole in the ends of 
a shaft about to be turned, for the 
entrance of the lathe centres. 

Centre of attraction of a body is 
that point into which, if all its 
matter were collected, its action upon 
any remote particle would still be 
the same as it is while the bodj" 
retains its own proper form ; or it is 
that point to which bodies tend by 
their own gravity, or about which 
a planet revolves as a centre, being 
attracted or impelled towards it by 
the action of gravity. The common 
centre of attraction of two or more 
bodies is used to denote that point in 
which, if a particle of matter ■were 
placed, the action of each body upon 
it would be eqrial, and where it will 
remain in equilibrium, having no 
tendency to move one way rather 
than another. 

Centre of a circle, that point in a 
circle which is equally distant from 
every point of the circumference, 
being that from which the circle is 
described. 

Centre of a conic section, that 
point which bisects any diameter, 
or that point in which all the diame*. 
ters intersect each other. This point 
in an ellipse is within the fi^re| in 
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tlie hyperbola without, ^ and^ in the 
parabola it is at an infinite distance. 

Centre of conversion, a mechanical 
term, the signification of which may 
be thus conceived : if a stick be laid 
On stagnant water, and drawn by a 
thread' fastened to it, so that the 
thread makes always the same angle 
with it, the stick will be found to 
turn about a certain point, which 
point is called the ‘ centre of conver- 
sion.’ 

Centre of a curve of the higher 
kind, is the point where two diame- 
ters concur ; and when all the dia- 
meters concur in the same point, it 
is called the general centre. 

Centre of a dial, that point where 
the gnomon or style, placed parallel 
to the axis of the earth, intersects 
the plane of the dial. 

Centre of an eguilibrium is the 
same with respect to bodies immersed 
ill a fluid as the centre of gravity is 
to bodies in free space ; or it is a 
certain point on \vhich, if a bod}’’, 
or system of bodies, be suspended, 
they will rest in any position. 

Centre of friction is that point in 
the base of a body on which it re- 
volves, in which, if the whole surface 
of the base and the mass of the body 
were collected and made to revolve 
about the centre of the base of the 
given body, the angular velocity 
destroyed by its friction would be 
equal 'to the angular velocity de- ! 
stroyed in the giveii body by its 
friction in the same time. 

Centre of gravity of any body, or 
system of bodies, is that point upon 
which the body or system of bodies 
acted upon only by the force of 
gravity will balance itself in all 
positions ; or it is a point on which, 
when supported, the body or sys- 
tem, will be supported, however it 
may be situated in other respects. 
Hence it follows, that if a line or 
plane passing through the centre of 
gravity be supported, the body or 
system will also be supported ; and 
conversely, if a body or system 
balance itself upon a line or plane, 
in all positions, the centre of gravity 
is in that line or plane. In a simi- 
lar manner it will appear, that if a 
body rest in equilibrio when sus- 
pended from any point, the centre 
of gravity of that body or system 


is in the perpendicular let fall from 
the centre of suspension ; and on 
these principles depends the me-' 
chanical method of flnding the cen- 
tre of gravity of bodies. 

Centre of g3rration, that point in a 
body revolving on an axis, into 
which, if the matter of the whole 
body were collected, the same an- 
gular velocity would he generated 
by the same moving force. 

Centre of motion of a body is a fixed 
point about which the body is 
moved ; and the axis of motion is 
the fixed axis about which it moves. 

Centre of oscillation, the point in 
which the w'hole of the matter 
must be collected, in order that the 
time of oscillation may be the same 
as when it is distributed. 

Centre of percussion, that point of 
a revolving body which would strike 
an obstacle with the same force as 
if the whole of the matter were 
collected in it. 

Centre of position, in mechanics, 
denotes a point of any body, or 
system of bodies, so selected that we 
may properly estimate the situation 
and motion of the body or system by 
those points. 

Centre of pressure, or metacentre 
of a flui<l against a plane, is that 
point against which a force being 
applied, equal and contrary to the 
whole pressure, it will sustain it, so 
as that the body pressed on will not 
incline to either side. This is the 
same as the centre of percussion, 
supposing the axis of motion to be 
at the intersection of this plane 
with the surface of the fluid ; and 
the centre of pressure upon a plane 
parallel to the horizon, or upon any 
plane where the pressure is uniform, 
is the same as the centre of gravity 
of that plane. 

Centre of spontaneous rotation, 
that point -which remains at rest the 
instant a body is struck, or about 
which the body begins to revolve. 
If a body of any size or form, after 
rotatory or gyratory motions, be 
left entirely to itself, it will always 
have three principal axes of rotation ; 
that is, all the rotary motions by 
^which it is effected may be constantly 
‘reduced to three, which are per- 
formed round three axes perpendicu- 
lar to each other, passing through 
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the centre of gravity, and always planet Ceres. It is brittle, wliite, 

preserving the same position in ab- and volatile in a very intense heat; 

solute Space, while the centre of it is not acted upon by nitric acid, 

gravity is at rest, or moves uni- but is dissolved in aqua regia, nitro- 

formly forward in a right line. hydrochloric acid. 

Centre phonic, in acoustics, the Ceroplastic, the art of modelling in 
place where the speaker stands in wax. 

making polysyllabical and articulate Cerostrotnm, a species of encaustic 
echoes. ~ " painting, chiefly on horn or ivory ; 

Centre phonocamptic, the place or the lines of the design are burnt in 

object which returns the voice, with a stylum callecl a oestrum, and 

Centre -punch, a small piece of steel wax rubbed into the furrows. 

with a hardened point at one end. Ceruse, white lead, carbonate of 
Centres, in turnery, the two cones lead, consists of oxide of lead 83*58, 
with their axes horizontally posited carbonic acid 16*42. 
for sustaining the body while it is Cesspool, a receptacle, sunk below the 
turned, level of a drain from a privy dr 

Centre-velic or Velic-point, the water-closet, for the sediment which 
centre of gravity of an equivalent would otherwise choke the drain, 
sad, or that single sail whose position Chafery, in metallurgy, French cltafu- 
and magnitude are such as cause it /cHe, a kind of blacksmith’s forge, 
to be acted upon by the wind when which was formerl}^ used for ‘ rehcat- 

the vessel is sailing, so that the mo- ing.’ A. forge in an iron mill, 

tion shall be the same as that which wherein the iron is wrought into 

takes place while the sails have their bars. 

usual positions. Chain, m surveying, h a lineal mea- 

Centrifugal drying-machine, or sure, consisting of a certain number 

hydro-extractor. The substance to of iron links, usually 100, serving 

be dried is placed in a pei*forated to take the dimensions of fields, etc. : 

cylindrical box mounted on an axle, at every tenth link is usually fastened 

This is then set in rapid rotation, a small brass plate, with a ^figure en- 

when all the water flies off through graved upon it, or else cut into dif- 

the perforations, ferent shapes, to show how many 

Centrifugal force is that force by links it is from one end of the 
uhich a body revolving about a chain. 

centre, or about another bod}’*, has a Chains, strong rings of iron Imked to- 
tendency to recede from it. gether. 

Centrifugal machines, machines Chain-plates, plates of iron bolted to 
ill which advantage is taken of the the side of a ship, to which the chains 

fiirce produced by the tendency of and dead-eyes of the lower rigging 

all bodiesto fly from the centrewhen are connected, 

in rapid rotatory motion. Many Chain-ptimp, an hydraulic machine 
macliines for raising and throwing for raising water. It consists of two 
water, and ventilating machines for collateral square barrels and an end- 
drawing air from mines, are con- less chain of pistons of the same 
structed upon this principle, form, fixed at proper distances. 

Centrifugal pump, a machine for Chain-timber, in brickAvMdmg, A 
raising water by centrifugal force timber of large dimensions placed in 
combined with the pressure of the the middle of the height of a story, 
atmosphere. for imparting strength. 

Centripetal force is that force by Chairs. Anciently, in most apart- 
wMch a body is perpetually urged ments we find Hwo great chayers : ’ 

onwards to a centre, and thereby these were arm-chairs, with stufleii 

made to revolve in a curve instead of backs ^ and sides, entirely covered, 

a right line, and similar to the lonnging-chairs 

Ceramics, a term for all the yarieties of the present day. Others are 

of baked or burnt cla}^ ^ described as ‘Flemish chairs/ 

K Cere-doth, waxed cloth, oil-cloth, “ ‘ scrolled chairs,’ and ‘ turned chairs,* 

Cerium, a metal discovered in 1803 wrought in ebony, walnut, cherry- 

' /M BerzeHus, and named after the tree, etc., with high backs, either 
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stufFod ill one long upright panel, 
or filled with wdeker-work, etc. 

Chaleedoity, a precious stone, in co- 
lour like a carhuuc-Ie : by some trans- 
lated from the Scriptures as ‘emerald/ 

Clialoidicuni, among the Eomaiis, a 
large, low, and deep porch, covered 
•with its own roof, supported on 
pilasters, and appended to the en- 
trance-front of a building, where it 
protected the principal doorway, and 
formed a grand entrance to the 
•whole edifice. 

Clialcidria, chambers attached to a 
basilica ; they -were built at one end 
when the situation would allow. 

Chalcograpliy, engraving on copper. 

Oiialdron, an English dry measure. 
Thirt 3 ’’-six coal bushels make a chal- 
dron. There are twelve sacks of coal 
in a chaldron. It is now rarely used. 

Chalice, the cup used for the wine at 
tiie celebration of the Eucharist. 

Chaling.’ue, a boat which is almost of 
a square building, used in Italy. 

Chalk, m geology^ forms the higher 
part of the scries or group termed 
cretaceous : it is composed of nearly 
44 parts of carbonic acid and 5G parts 
of lime. Specific gravity, 2*315; 
weight of a cubic Aot, 144*7 lbs. ; 
is crushed by a force of oOO lbs. on 
a square inch. 

Chamber of a mine, the place 
where the powder is tired. 

Chambers, according to Palladio, are 
made either arched or with a flat 
ceiling: if in the last way, the 
height from the floor to the joist 
above ought to be equal to their 
breadth; and the chambers of the 
second story must be a sixth part 
less than their height. 

Chambranle,an ornament in masonry 
and joiners’ work which borders 
the sides of doors, windows, and 
chimneys. 

Chamfer. An edge or arris, taken off 
equally on the two sides which form 
it, leaves what is called a chamfer, 
or a chamfered edge. If the arris 
be taken off more on one side than 
the other, it is said to be splayed or 
bevelled. 

Chamfering, the process of cutting 
the edge or the end of anything 
bevel or aslope. 

Chamois. (Shamoy leather.) Leather 
made from the skin of the chamois. 

Champ, the flat surface of a wall. 


Chaanpe, the field or ground on which 
carving is raised. 

Champe-lev6, a term used by ena- 
mcilers in early times to denote the 
process of so cutting down the 
copper, that the outline of the 
subject forms only a fine band 
between the enamel colours and the 
plate subsequently to be hollowed 
for their reception. 

Champ de Mars : in French history, 
the piiblic assemblies of the Franks 
are said to have been held in an open 
field, and in the month of March ; 
whence the name. 

Chancel, the choir or eastern part of 
a church appropriated to the use of 
those who officiate in the perform- 
ance of the services, and separated 
from the nave and other portions in 
which the congregation assemble, 
sometimes a screen, 

Chandry, an apartment in a prince’s 
house, where the candles and other 
lights are kept. 

Chank-shells. Conk shells, the shell 
of the Valuta I^grum, They are 
used in the manufacture of orna- 
ments, 

Channel, in hydrography, the deepest 
part of a river, harbour, or strait, 
which is most convenient for the 
track of shipping; also an arm of 
the sea running between an island 
and the main, or continent, as the 
British Channel, etc. 

Channelling, in architecture, perjien- 
dicular channels, or cavities, cut 
along the shaft of a column or 
pilaster. 

Channels, broad pieces of plank bolted 
edgewise to the outside of a vessel, 
used for spreading the lower rig- 
ging. 

Chant, Chanting. The -word ‘ chant ’ 
is derived Ironi the Latin Cantm, 
which signifies singing; a song, a 
tune, or melody. The word chant 
is not confined to merely a melody 
consisting of several notes ; it may 
consist of one only ; in this case it 
is called, in church music, ^intona- 
tion,’ although in Gregorian music 
the word intonation has a somewhat 
different signification. (See Gre- 
gorian Chant) Hence chanting is 
reciting in a musical tone. In 
chanting the, greater and lesser 
Canticles, — the Te Deum, Jubilate, 
Benedidte, Benedictus, Athanasian 
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Creed, Venite exultemns, Magnificat, 
Cantate Domino, Nunc dimittis, 
Deus misereatur, as also the prose 
Psalms, —the chant may consist of 
more than one tone, although it is 
preferable to use a small number. 
The method of chanting the Psalter 
in the English church is different 
from that adopted on the Continent, 
where it appears to be governed by 
no rule; whereas the Gregorian 
chant is governed entirely by rule. 

Chantlate, in huilding, a piece of wood 
fastened near the ends of the rafters, 
and projecting beyond the wall, to 
support two or three rows of tiles, so 
placed to hinder the rain-water from 
trickling down the sides of the 
walls. 

Chantry, an ecclesiastical benefice 
or endowment to provide for the 
chanting of masses. 

a small building attached 
anciently to various parts of large 
churches or cathedrals, and sepa- 
J xately dedicated; also a detached 

building for divine service. In 
England, chapels are sometimes 
called chapeh of ease, built for the 
accommodation of an increasing po- 
pulation. 

Chapelling, -wearing a ship round, 
when taken aback, without bracing 
the head-yards. 

Chapiter, the capital of a column. 

Chaplet, in architecture, a small orna- 
ment carved into round beads, etc. 

Chaps, the two planes or flat parts of 
a vice or pair of tongs or pliers for 
holding anything fast, and which 
are generally roughed with teeth. 

Chapter-house, an establishment for 
Deans and Prebendaries of cathe- 
drals and collegiate churches. The 
apartment or hall in which the 
monks and canons of a monastic 
establishment conduct their affairs 
connected with ecclesiastical regula- 
tions. 

Char or Chare, to hew, to work 
charred stone ; hewn stone. 

^ Character, in a picture, is giving to 

the different objects their appro- 
' priate and distinguishing appear- 

ance. 

Charcoal, carbon procured from wood 
by burning in close piles or retorts. 
This operation is generally conducted 
in pits made in the ground, and in j 
iron cylinders. Wood is essentially 


composed of carbon, oxygen, and 
hydrogen. In the process of charring, 
the oxygen and hydrogen are liber- 
ated, leaving the carbon bebind. 
Charcoal is black, lighter than water, 
and full of pores. 

Charcoal Finery. (See Hearth.') 

Charcoal Hearth. (See Hearth.) 

Charge, in electricity, is the accumu- 
lation of the electric matter on one 
surface of an electric, as a coated 
pane of glass, Leyden phial, or tlie 
like, whilst the opposite surface has 
a minus or a negative quantity. In 
metallurgy, any quantity of ore put 
atone time into a furnace to fuse 
is called a ‘ charge.’ 

Charger, in mining, a bit for charging 
holes for blasting which have been 
bored horizontally. 

Chargers, large dishes, sometimes de 
scribed as ‘ flat pieces.’ 

Charnley Forest Stone, a stone 
found only in Charnwood Forest, 
Leicestershire. It is a good substi- 
tute for Turkey oil-stone, and is much 
in request by joiners for giving a fine 
edge to tools. 

Oharqui, jerked beef. ‘Charqui is 
muscular fibre, without fat, cut into 
thin flakes or strips, and dried rapidly 
by sun-heat.’ 

Charring of Coal, converting coal 
into coke. 

Charter-master, a man undertaking 
the management of a colliery, espe- 
cially in South Staffordshire. 

Charter-party, the name given to a 
contract in writing between the 
owner or master of a ship and the 
freighter. 

Chasing, the art of embossing on 
metal: the design is punched out 
from behind and sculptured with 
sharp tools. 

Ohatelet, the common gaol and ses- 
sion-house in the city of Paris. 

Cheeks, the shears or bed of the lathe 
as made with two pieces for con- 
ducting the puppets. The projec- 
tion on each side of a mast, upon 
which the trestle-trees rest ; the 

sides of the sheet of a block. Two 

upright, equal, and similar parts of 
any piece of timber-work, as the 

sides of a dormer-window.- {Of a 

mortise) are the two solid parts upon 
the sides of the mortise. The thick- 
ness of each cheek should not be 
less than the thickness of the mor- 
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tise, except mouldings on the stiles 
require it to be otherwise. 

Cheeks (of alode), (See Walls 

of a lode.) 

Chemie, a name given by bleachers to 
a solution of chloride of lime. 

Chemistry. The science of chemistry 
has for its object the study of the 
nature and properties of the different 
substances of which the ^ earth, the 
waters, the air, and their inhabitants 
(namely, plants and animals), are 
composed. In a word, it embraces 
the study of everything under heaven 
accessible to man. In its highest 
branches it aims at discovering the 
laws or rules which regulate the for- 
mation of chemical compounds gene- 
rally j and in its useful applications 
it has been already exceedingly 
serviceable in directing and improv- 
ing the various arts of common life, 
as agriculture, the working of metals, 
dyeing, and many other pursuits. It 
serves also to guide the medical man 
in the preparation of his remedies, 
and also occasionally in distinguish- 
ing between diseases which are in 
otiier respects much alike. There is, 
indeed, scarcely a situation in life in 
which a knowledge of chemistry may 
not prove directly useful. It is a 
science the study of which, from its 
simplest beginnings to its highest 
attempts, is rendered delightful by 
the constant succession of new and 
interesting things brought before the 
eye and the mind. 

Clierry-tree, a hard, close-grained 
wood, of a pale red-brown colour ; 
when stained with lime, and oiled 
and varnished, it resembles maho- 
gany, and is used for furniture, 
etc. 

Chess-trees, pieces of oak fitted to 
the sides of a vessel, abaft the fore- 
chains, with a sheave in them, to 
board the main-tack to ; not much 

■■..■■■■used. 

Chest, a piece of furniture for the re- 
ception of all kinds of goods, and for 
plate deposited therein for security ; 
placed also in churches, for the keep- 
ing of the holy vessels, vestments, 
etc, : the seaman’s chest contains all 
the personalities of a sailor. 

Chests and coffers were the general 
rej)Ositories for articles of every kind ; 
writings, apparel, food, and even fuel, 
were kept within them. Many of 


these chests which wei'e raised on 
feet to protect them from damp anti 
vermin, were beautifully ornamented 
with carving and other sumptuous 
enrichments. Large trunks, in which 
clothes, hangings, etc., were packed 
for removal, •were called < Trussing 
Chests:’ they were substantially 
made, and bound in every direction 
with iron straps, wrought into fimei- 
ful forms, and secured by locks of 
artful and curious contrivance. Two 

* standard chests ’ were delivered to 
the laundress of King Hemy VIII. ; 

* the one to keep the cleane stuff) and 
the other to keep the stiifi’ that had 
been occupied.’ ‘In ivory coffers,* 
says Grameo, ‘I have stuffed my 
crowns ; in cypress chests, my arras, 
counter-points, etc.’ Cypress-wood 
was selected for its supposed rare 
properties of neither rotting nor 
becoming worm-eaten. 

Chestnut wood is very durable, and 
was formerly much used in house 
carpentry and furniture. 

Cheval de frise, a square or octago- 
nal beam of wood, from 6 to 9 feet In 
length, and pierced by iron rods or 
wooden pickets 6 feet long, which 
are pointed at each end, and shod 
with iron ; the pickets are placed 6 
inches asunder, and pass through two 
opposite faces of the beam, in direc- 
tions alternately at right angles to 
each other, the cheval resting on tL’e 
ground at the lower extremity of the 
pickets. 

Oh6val-vapeur,or force de cheval, 
is, according to Eankine, applied to 
the following rate of work : — 

Foot lbs. 

75 kilogramnietres per 
second. . .... 512^ 

or 4,500 kilogrammetrea 
per minute .... 32,540 

or 270,000 kilograin- 
mbtres per hour . . 1,952,948 
or about one seventieth part less than 
the British horse power. 

Chevet, the termination of a church 
behind the high altar, when of a 
semicircular or polygonal form. 

Che'vron, a moulding of a zigzag 
character, of the Korman style parti- 
cularly, but sometimes to be found 
*with the pointed arch. 

Chiaro-oscaro, a drawing made in 
two colours, black and white ; also 
the art of advantageously distribute 
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ing the lights and shadows which 
ought to appear in a picture, as well 
for the repose and satisfaction of the 
eye as for the effect of the whole to- 
gether. 

Chicory. The wild endive. The 
powder of the dried roots is like 
ground coffee, and has the odour of 
liquorice. It is used to flavour and 
adulterate coffte. 

Chief point, in heraldry is the upper- 
most part of an escutcheon. 

Chiliad, an assemblage of several 
things ranged by thousands; ap- 
plied also to tables of logarithms, 
wliich were at first divided into thou- 
sands. 

CMliaedron, a solid figure of a thou- 
sand faces. 

Chiliagon, in geometry, a regular 
plane figure of a thousand sides and 
angles. 

Chill-casting, in metallurgy, the pro- 
cess of casting a melted fluid metal 
into a cold metallic mould, so as to 
cause the most sudden cooling pos- 
sible. 

Chilled, case-hardened. 

Chimes, a set of bells tuned to the 
modern musical scale, and struck by 
hammers acted on by a pinned 
cylinder, or barrel which revolves 
by means of clock-work: also ap- 
plied to the music or tune produced 
by mechanical means from the 
hells in a steeple, tower, or common 
clock, 

Chimming, in mining, a process of 
dressing ore in a tub or keeve. 

Chimney, an opening for the escape 
of the products of combustion. In 
locomotive engines, .the chimney is 
regulated in size for each engine so 
as to act in union with the blast- 
pipe, to produce a proper blast on 
the fire. This is done by each 
exhaust of steam from the cylinders 
creating a partial vacuum in the 
chimney : hence a rush of air takes 
place through the fire and tubes to 
fill this vacuum ; and these succes- 
sive rushes of air blow the fire. 

Chimney-pieces. The Egyptians, 
the Greeks, and the Romans^ to 
whom architecture is so much in- 
debted in other respects, living in 
warm climates, where fires in the 
apartments were seldom necessary^ 
did not require chimney-pieces, 
Ralladio only mentions two, which 


stood in the middle of the rooms, 
and consisted of columns, supporting 
architraves, whereon were placed the 
p.vramids or funnels through which 
the smoke was conveyed, Scamozzi 
mentions only three" in his time, 
placed similarly. In England, Inigo 
Jones designed some veiy elaborate 
chimne}' -pieces. The size of the 
chimney must depend upon the di- 
mensions of the room wherein it is 
placed : the chimney should always 
be situated so as to be immediately 
seen by those who enter. The middle 
of the side partition wall is the best 
place in halls, saloons, and other 
rooms of passage, to which the prin- 
cipal entrances are commonly in the 
middle of the front or of the back 
%vali ; but in drawing-rooms, dress- 
ing-rooms, etc., the middle of the 
back wall is the best situation ; the 
chimney being then farthest re- 
moved irom the doors of communica- 
tion. 

China clay. A clay found in the 
districts of Western England where 
granite prevails. (See Kaolin.^ 
About 160,000 tons are produced an- 
nually in Cornwall, and 35,000 tons 
in Devonshire. 

China grass, the fibre of a species of 
nettle, woven into a soft silky tex- 
ture. The commoner varieties are 
imported from China, and used for ' 
rope-making. 

China ink. It is stated that true 
China ink is made from the soot of 
burning camphor, mixed >vitli some 
gelatinous fluid. Many imitations 
of it are sold. 

China stone. Pe-tunt-se of the 
Chinese. ^ A semi-decomposed tal- 
cose granite, used for glazing fine 
pottery. 

Cheese architecture, a style pecu- 
liar to China, where the material 
employed is principally wood. The 
Pagoda is its more proiuinent feature, 
and its ornaments almost invariably 
include monstrous animals and un- 
natural plants. It is a style not 
congeniiil to English taste or cli- 
mate. 

Chinese blue, a n-iixture of ultrama- 
rine, or of cobalt blue, with flake 
white, 

Chinese white. White oxide of 
zinc. 

Chinese yellow (colour), a very 
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bright sulphiiret of arsenic, formerly 
brought from China. 

Ciiiiik, in mining, a joint in a vein 
through which air or water flows. 

Chinse, to thrust oakmn into seams 
with a small iron. 

Chintz or Ohints, fine printed 
calico. 

Chios turpentine, the resinous exu- 
dation from the Fktacia terehinthus, 
growing in Syria. 

Chippers, in mining, women who 
dress the best or * bing ore ’ in lead 
mines. 

Chirt, in mming, a flinty substance of 
groat hardness found in limestone. 

Chisel, in metaUnrgy, a tool with the 
lower part in the form of a wedge, 
for cutting iron plate or bar, and 
with the upper part flat, to receive 
the blows of a hammer, in order to 
force the cutting edge through the 

substance of the iron. In car- 

pantry, a chisel is an edge tool for 
cutting wood, either by leaning on 
it or by striking it with a mallet. 
The lower part of the chisel is the 
frustum of a cuneus or wedge ; the 
cutting edge is always on and gene- 
rally at right angles to the side. 
The basil is ground entirely from 
one side. The two sides taper in a 
small degree upwards, but the two 
narrow surfaces taper downwards in 
a greater degree. The upper part of 
the iron has a shoulder, which is a 
plane surface at right angles to the 
middle line of the chisel. From this 
plane surface rises a prong in the 
form of a square pj’-ramid, the middle 
line of which is the same as the 
middle line of the wedge : the prong 
is inserted and fixed in a socket of a ' 
piece of wood of the same form : this 
piece of wood is called the handle, 
and is generally the frustum of an 
octagonal pyramid, the middle lino 
of which is the same as that of the 
chisel: the tapering sides of the 
handle diminish downwards, and 
terminate upwards in an octagonal 
dome. The use of the shoulto is 
for preventing the prong from split- 
ting the handle while being struck 
with the mallet. The chisel is made 
stronger from the cutting-edge to 
the shoulder, as it is sometimes used 
as a lever, the prop being at or very 
near the middle, the power at the 
handle, and the resistance at the 


cutting-edge. Some chisels are 
made with iron on one side and steel 
on the other, and others consist en- 
tirely of steel. There are several 
kinds of chisels, as the mortise-chisel, 
the ripping-chisel, and the socket- 
chisel. 

Chisel, the firmer, is formed in the 
lower part similar to the socket- 
chisel ; but each of the edges above 
the prismoidal part falls into an 
equal concavity, and diminishes 
upwards until the substance of the 
metal between the concave narrow 
surfaces becomes equal in thickness 
to the substance of that between the 
other two sides, produced in a straight 
line, and meeting a protuberance 
projecting equally on each side. 
The firmer chisel is used by carpen 
ters and joiners in cutting away the 
superfluous wood by thin chips : the 
best are made of cast steel. When 
there is a great deal of superfluous 
wood to be cut away, sometimes a 
stronger chisel, consisting of an iron 
back and steel face, is first used, bv 
driving it into the wood with a mal- 
let ; and then a slighter one, con- 
sisting entirely of steel sharpened 
to a very fine edge, is used in the 
finish. The first used is called a 
firmer, and the last a paring chisel, in 
the application of which only the 
shoulder or band is employed in 
forcing it into the wood. 

CMsel, the mortise, is made exceed- 
ingly strong, for cutting out a rec- 
tangular prismatic cavity across tbe 
fibres, quite through or very' deep in 
a piece of wood, for the purpose of 
inserting a rectangular pin of the 
same form on the end of another 
piece, and thereby uniting the two. 
The cavity is called a mortise, and 
the pin inserted a tenon; and the 
chisel used for cutting out the cavity 
is, therefore, called a mortise-chisel. 
As the thickness of this cliisel from 
the face to the back is great, in order 
to withstand the percussive force of 
the mallet, and as the angle which 
the basil makes with the face is about 
25 ^, the slant dimension, of the basil 
is very great. This chisel is only 
used by percussive force given by 
the mallet 

Chisel, the ripping, is only an old 
socket-chisel used in cutting holes iu 
walls for inserting plugs, and for 
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separating wood that has been nailed 
together, etc. 

CMsel, the socket, is used for cutting 
excavations: the lower part is a 
prismoid, the sides of which taper in 
a small degree upwards, and the 
edges considerably downwards : one 
side consists of steel, and the other of 
iron. The under end is ground into 
the form of a wedge, forming the 
basil on the iron side, and the cutting- 
edge on the lower end of the steel 
face. From the upper end of the 
prismoidal part rises the frustum of 
a hollow cone, increasing in diameter 
upwards: the cavity or socket con- 
tains a handle of wood of the same 
conic form : the axis of the handle, 
the hollow cone, and the middle line 
of the frustum, are all in the same 
straight line. The socket-chisel, 
which is commonly about or 
inch broad, is chiefiy used in cutting 
mortises, and may be said to be the 
same as the mortise-chisel employed 
in joinery. 

Chisel, in turnery ^ a hat tool, skewed 
in a small degi*ee at the end, and 
bevelled from each side, so as to make 
the cutting-edge in the middle of its 
thickness. 

Chloride or Muriate of Cobalt 
(jB/«e Sympathetic Ink), A solution 
of the pure metal dissolved in inun- 
atic acid. The solution is rose-colour, 
but if placed on paper is scarcely 
visible, until the paper is slightly 
vrarmed, when it becomes a beautiful 
blue colour. 

Chloride of sodium, a compound of 
the metal sodi^ and the element 
chlorine; this is the common table 
salt^ and was formerly known as 
muriate of soda. It is a natural 
product, existing in sea-water and in 
mines of immense extent. 

Chlorine. This was originally supposed 
to be a compound body, but was dis- 
covered to be an elementary one by 
Sir Humphry Davy, in 1810. The 
gas has a greenish yellow colour and 
may, by pressure, condensed into 
a liquid, though it expands again 
into gas immediately the pressure is 
reraoved.. The odour is very suffo- 
cating, and is extremely injurious to 
animal life. 

CMorometry, the process by which 
is determined the commercial value 
of substances containing chlorine, or 


! from which chlorine may be rendered 
available. 

Chock, in navigation^ a wedge used to 
secure anything with, or for anything 
to rest upon. The long-boat rests 
upon two large chocks when it is 
stowed. 

Chocolate lead, a pigment prepared 
by calcinating oxide of lead with 
about a third of that of copper, and 
reducing the compound’ to a uniform 
tint by levigatioii. 

Choir, "th it part of the church in 
which the service is sung; in many 
churches it is divided from the nave 
by a rood screen ; in nunneries it is 
separated from the body of the 
church by a grating. The w'ord is 
also used in music to denote a band 
of singers. 

Choke. In mming^ an adit is said to 
be choked when any earth or stone 
falls in and prevents the current of 
water through it : the place or part 
so filled is called ‘ the choke.’ 

Choke or Choak damp, after damp, 
Black damp. Chiefly carbonic acid, 
formed as the cons'eqncnce of the 
explosion of Fire damp. 

Chopping-block, a block of wood 
used for reducing bricks to their in- 
tended form by axing them : it is 
made of any chance piece that can 
be obtained, and commonly from Gto 
8 inches square, supported generally 
upon two 14-inch brick piers, if two 
men are to work at it; but if four 
men, the chopping-block must be 
lengthened and supported by three 
piers, and so on, according to the 
number : it is about 2 feet 8 inches 
in height. 

Choragic monuments, in Grecian 
story, monuments in honour of those 
who had gained a prize as choragus 
or leader of the play and choruses. 
The choragic monument of Lj’fi- 
crates, known as the Lantern of 
Demosthenes, was huilt in the llltli 
Olympiad, and is still entire: it is 
considered the most exquisite and 
perfect _ specimen of the orders. 
Choragic monument of Tlirasvcles, 
now the church of our Lady of the 
Grotto. It is built against the rock 
of the Acropolis : above it stand two 
columns, on which tripods have been 
placed, and on each side of it the 
rock has been chiseled away in such 
form as evidently shows that similar 
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buildings had been erected contiguous 
to it. 

Chord, in geometry, is the right line 
joining the extremities of any arc of 
a circle. 

Chorobates (Greek), an instrument 
for determining the slope of an aque- 
duct, and the levels of the country 
through which it was to pass. It 
ditfered but slightly from a common 
carpenter’s level, which consists of a 
straight rule supporting a perpen- 
dicular piece, against which hangs a 
plumb-line. 

Clxorography, the art of making a 
map of a particular country or pro- 
vince, or of teaching geography. 

Chromate of copper, a brown pig- 
ment formed by adding a solution of 
chromate of potash to a solution of 
sulphate of copper. 

Chromate of mercury is improperly 
classed as a red with vermilion ; 
for though it is of a bright ochreous 
red colour in powder, it is, when 
ground, of a bright orange ochre 
hue, and affords, with white, very 
l>ure orange-coloured tints. 

Chromate of lead. (See Chrome 
Fellow,') 

Chromatic, in music, denotes acci- 
dental semitones. 

Chromatics, a division of the science 
of optics, by which the properties of 
the colours of light and of natural 
bodies are illustrated. There are 
three species of optical effects of 
colours, — the refraction of prisms 
and lenses, the transmission of light 
through transparent media, and the 
reflection of specula, etc. 

Chromatype, a photographic process 
discovered by the editor of this 
dictionary, and published at the 
meeting of the British Association at 
Cork, in which hi-chromate of potash 
is the principal agent. It is a beau- 
tiful and easy process, and very use- 
ful and correct for copying botanical 
specimens, etc. It is the basis upon 
which the various printing processes 
ktK>wn as Autotype, Heliotype, 
Woodbury type, etc., are founded. 
(See rhotography,') 

Chrome greens are compound pig- 
ments of which chrome yellow is the 
principal colouring substance. 

Clirome iron, the only ore of chro- 
mium which occurs in sufficient 
^uantit^ for the purposes of art. 


Chrome ore was first discovered in the 
Banat and the Var in France. It is 
also found in Saxony, in Styria, in 

• the Ural mountains, and in some 
parts of Scotland. The chief appli- 
cation is the manufacture of chro- 
mate of potash. 

Chrome orange is a beautiful 
orange pigment, and one of the most 
durable and least exceptional chro- 
mates of lead, hut not of iron. 

Chrome yellow is a pigment of mo- 
dern introduction into general use, 
and of which there are many varie- 
ties, mostly chromates of lead. They 
are distinguished by the pureness, 
beauty, and brilliancy of their 
colours, which qualities are great 
temptations to their use in the hands 
of the painter; they are, however, 
far from unexceptionable pigments. 

Chromium, a metal, found either in 
the form of chromate of lead or chro- 
mate of iron. 

Chromium, oxide of, the green 
oxide of chromium used extensively 
as an enamel colour for porcelain. 

Chronometer, a time-keeper, used 
for determining the longitude at sea, 
and for other purposes where great 
accuracy is required. 

Chronometrical governor, an im- 
proved regulator for rendering the 
mean velocity of an engine uniform. 
The mechanism is as follows; a 
spindle placed vertically has a pulley 
fixed upon the top, to receive motion 
from the crank-shaft; below the 
pulley two bevel-wheels of equal 
diameters are placed face to face; 
the upper wheel is fixed to the 
spindle, and the lower one is free to 
turn upon it, and has an arm or 
crank attached to its under side, to 
act as a driver for the pendulous 
ball: between the two wheels, and 
communicating with them, is a third 
wheel, fixed upon a spindle placed 
horizon tallj’’, and connected at one 
end with the vertical spindle, so as 
to turn round it; the other end is 
supported by a carriage resting upon 
a plate, and is connected with a 
spring or counter weight on one 
side, and on the other side with the 
throttle-valve; the hall being sus- 
pended from a spherical hearing near 
the top of the rod. The spring is 
adjusted so that when the velodty 
of the cn^e is as required, the 
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upper and lower wheels revolve at 
the same speed : when the velocity 
increases, the centrifugal force causes 
the ball to rise, and retards the 
motion of the lower wheel; then 
the intermediate wheel distends the 
spring, and moves forward upon the 
lower wheel as a rack, and closes the 
throttle-valve: when the velocity 
diminishes, the ball falls, and the 
lower wlieel requires less power, so 
that the spring pulls back the inter- 
mediate wheel and opens the valve. 
The above is a moditication of Mr. 
James Wood’s governor, and is 
patented by Mr. 0. W. Siemens. 

OHrysoberyl, a stone found princi- 
pally in Brazil ; it is an aluminous 
stone, semi-transparent and of a 
green colour. 

Chiysocona. (See Bice.') 

Chrysolite, a precious stone, probably 
the tenth on the high-priest’s pec^- 
toral, bearing the name of Zebulon : 
it is transparent, the colour of gold, 
with a mixture of green, which dis- 
plays a fine lustre. 

Chrysophrase, a variety of quartz 
of an apple-green colour, it is nearly 
as hard as flint and is semi-transpa- 
rent. 

C^ysotype, a photographic process 
invented by Sir John Herscliel. i 
(See Photography.) 

Chuck, a piece of wood or metal fixed 
on the end of the mandril for keep- 
ing fast the body to be turned. 

Chiman, the name given in India to 
lime* 

Church Music. this term is com- 

monly understood all music set to 
words of a sacred character: hence 
we have not only the language of 
Scripture set to music in tJie shape 
of anthems, etc., but also metrical 
versions and paraphrases thereof, 
used and considered by many as 
church music. Indeed it too often 
happens that these are adapted to 
secular melodies — melodies not ori- 
ginally intended to be applied to 
words of a sacred character, and yet 
the music is then termed sacred, 
probably from an idea that there is 
no such thing as sacred and profane 
music. ^ But this is a great error, 
and arises solely from ignorance*of 
the existence of sacred music,— we 
mean especially church music. Ex- 
amine any of the ancient authorised 


liturgical books, and there vill be 
found an order of music that cannot 
be mistaken for profinie, which is not 
only sacred in its character, but 
eminently grand, dignified, noble, 
and sublime; in short, it is for 
church purposes so superior to all 
other music, that it alone can pro- 
perly be called church music. 

Church music is the music of the 
holy offices, — is that music in wdiich 
t\i(itvhole clnirchj priests and people, 
can participate. It is easy to exe- 
cute, being simple and plain (plain 
chant). It can be sung by every 
one, and is always most majestic 
when sung by all ; hence it is* also 
called the full chant (cantus plenus). 
For a long period, and until very 
lately, scarcely a remnant of church 
music w^as to be found, even in those 
places where we had a right to ex- 
pect to find it : the plain chant was 
banished entirely in some places, and 
mutilated in others, so that it could 
scarcely be discerned ; but it is now 
being restored, and we hear the 
priest intoning his part in the offices 
of morning and evening prayer, and 
the people singing, in response, the 
ancient authorised melodies of the 
church ; — we hear the Psalter 
chanted to fine old (so called) Gre- 
gorian tones ; — we hear the Litany 
chanted to its own proper music, that 
of the church: we also hear the 
soul-stirring music in the Com- 
munion office, the Gloria in excoisis, 
the Credo, and Sanctus ; the latter 
moreover in its proper place. 

Before the latter half of the 15th 
century, the liturgy was chanted in 
unison ; and it is from this period we 
can trace the gradual departure from 
the rigid church style of music, in 
the compositions of Josquin de Pres 
especia^ 3 ^ Uie early part of the 
16th century, we find that Adrian 
Willaert, w'ho was made singing- 
master at St. Mark’s, Venice, was 
the first who harmonised the psalm 
melodies for two or more choirs; 
then followed the motet, or harmo- 
nised antiphon, which before had 
been chanted in unison, as it is done 
at this day in the Eoman Catholic 
chapels in England, where there are 
not , accomplished singing men to 
perforin the motet. During this 
century, the use of harmony hii 
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not only cirircn tlie people away 
from their part in the performance 
of the service, hut also corrupted the 
music itself so mucli, that it was only 
saved from being wholly forbidden 
by the grave and devotional motets 
and other composition’s of the re- 
nowned Palestrina, whose works 
were imitated with great success 
the disciples of liis school, and this 
in a very eminent degree by the 
English church musicians. The 
hai'monies used by Tallis, Morley, 
Gibbons, and the rest of the masters 
of church music of this age, are truly 
sublime. 

Clinrcli ornament consists princi- 
pally of the painted and stained 
glass windows of the emblem of the 
Trinity, of the passion of our Lord, 
of the evangelists, sacred monograms, 
statues of the holy apostles, of the 
holy evangelists, and of the saints 
commemorated by the church. 

Clmrcli in rotundo, that whoso plan 
is a perfect circle, in imitation of the 
Pantheon. 

Chymol, a hinge, anciently called a 
grimmer. 

Ciborium, an arch supported by 
four pillars placed over the high 
altar. 

Cilery, in architecture^ the drapery or 
levage that is wrought upon the 
head of pillars. 

Oill, the timber or stone at the foot. 
Ground-cills are the timbers on the 
ground which support the posts and 
superstructure. 

Cimellare, the vestry or room where 
plate, vestments, and other rich 
things belonging to the church are 
kept. 

Cinctiire, a ring, list, or fillet at the 
top and bottom of a column, serving 
to divide the shaft from the capital 
and its base. 

Cinder, in metallurg7j,ihQ slags which 
are separated from the metal in the 
processes of smelting, refining, etc. 

* The word cinder is commonly used 
in our iron-works instead of slag, 
and I shall accordingly employ the 
two as synonj-mous. The cinders 
which are produced in firing are 
sEicates of protoxide of iron, never 
more highly basic than tribasic, in 
association with compounds or mix- 
tures of protoxide of iron, and vari- 
able proportions of sesquioxide of 


iron, but chiefiy of the former.’ — 
Peboy’s Metallurgy. 

Cinder-fall, in metallurgy ^ the in- 
clined plane dowm which the molten 
slag escaping through the cinder- 
notch of a blast-furnace falls. 

Cinder-frame, m locomotive engines 
a wire-work frame placed in front of 
the tubes, to arrest the ascent of 
large pieces of ignited coke. 

Cinder-notch., in metallurgy^ a notch 
at the upper part of the dam of a 
blast-furnace, over which the stream 
of molten slag flows. 

Cinder-tubs, in mefallurgy^ a trench 
of iron constructed to receive the 
slag as it flows from the blast-furnace 
over the cinder-fall. 

Cinders, a name given to coke, 

‘In 1781 the Earl of Dmidoiiald 
obtained a patent “ for the extracting 
of tar, pitch, essential oils, volatile 
alkalies, mineral acids and salts, and 
the making of cinders (coke), from 
pit coal.” ’ — Percy, 

Cinerary urns, urns which were 
formerly used to contain the aslies of 
the dead after they had been burnt 
in the funeral pile. 

Cinnabar, a red pigment: either a 
native or artificial compound of sul- 
phur and mercury. 

Cinque-cento, a tenn generally 
architecturally applied to the Kc- 
vival of art, coeval with the early 
Tudor style in England and the 
Eenaissance style in France. — In 
1506 the church of St. Peter’s at 
Pome was commenced by Bramantc, 
the greatest monument of the revived 
classical or Cinque-cento style ot 
architecture, and on the death” ot 
Bramante, in 1514, the great Kaf- 
faello continued the building. The 
Loggia Yaticano is a monument of 
his fame for its design and orna- 
mentation. (See Architecture,'") 

Cinque-foil, an ornamental foliation 
or feathering, used in the arches of 
the lights and tracery of windows, 
panellings, etc. 

Cinque Ports, the sea-port towns of 
Dover, Sandwich, Hastings, Hythe, 
and Komney, to which tlxree others 
were afterwards added, viz. Win- 
chelsea, Eye, and Seaford- These 
towns possess peculiar privileges, 
and are under the government of a 
Lord Warden. 

Cipher# a secret mode of writing. 
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CipoUino is a name given by tbe 
Italians to an impure marble, which 
containing veins of schistose, de- 
composes "and falls off in flakes lilce 
the coats of an onion, 

Cippns (Latin), a low column, some- 
times round, but more frequently 
rectangular, used as a sepulchral 
monument. 

Circiaus, a pair of compasses. Those 
used by statuaries, architects, ma- 
sons, carpenters, etc., were often re- 
presented on their tombs. According 
to Vitruvius, a pair of compasses 
employed b}^ architects, carpenters, 
etc., for describing circles, measuring 
distances, and taking the thickness 
of solids. 

Circle, a plain figure contained by one 
line, which is called the circum- 
ference, and is such that ail straight 
lines drawn from a certain point 
within the figure to the circum- 
ference are equal to one another, and 
this point is called the centre of he 
circle. 

The circumference of a circle is 
bnown to be about 3*14159 times its 
diameter, or, in other words, the ratio 
of ihe circumference to the diameter 
is represented by 3*14159: for this 
number writers generally put the 
Greek letter w. 

Circular sailing is that which is 
performed on the arc of a great 
circle. 

Circular saw. Circular saws, revolv- 
ing upon an axis, have the advan- 
tage that they act continually in the 
same direction, and no force is lost 
by a backward stroke: they are also 
susceptible of much greater velocity 
than the reciprocating saws, an ad- 
vantage which enables them to cut 
more smoothly : used principally for 
cutting mahogany for veneering, and 
for other %voods cut into thin layers. 
Circus, an area used by the Eomans 
for chariot-races and horse-races, and 
for other public sports. 

Ciselure, the process of chasing on 
metals. 

CissoidL of Diodes, in the higher geo^ 
metnj, a curve line of the second 
order. 

Cistern, There were cisteims through- 
out Palestine, in cities and in private 
houses. As tlie cities were mosfly 
built on mountains, and the rains 
fali in Judea at two seasons only 


! (spring and autumn), people were 
■ obliged to keep water in vessels. 
There are cisterns of verylaige di- 
mensions at this day in Palestine. 
Near Bethlehem are the cisterns or 
pools of Solomon ; they are three in 
number, situated in the sloping 
hollow of a mountain, one above an- 
other, so that the^ waters of the 
uppermost descend into the second, 
and those of the second descend into 
the third. The breadth is nearly the 
same in all, between 80 and 90 paces, 
but the length varies: the first is 
about 100 paces long; the second, 
200 ; the third, 220. These pool? 
formerly supplied the town of Beth- 
lehem and the city of Jerusalem 
mth water. Wells and cisterns, 
fountains and springs, are seldom 
correctly described in Scripture.— 
In the keam-engineiXh.Q, vessel which 
surrounds the condenser, and con- 
tains the injection water. 

Cistema, an artificial tank or reser- 
voir, sunk in the ground and covered 
in with a roof, for the purpose of 
collecting and preserving good water 
for the use of a household. Near 
the baths of Titus are nine subter- 
raneous cisterns, 17h feet wide, 12 
feet high, and above l37 feet lon^. 
Citadel, a fortress in or near a city> 
placed there for its defence. 

Citrine, or the colour of the citron, 
is the first of the tertiary class of 
colours, or ultimate compounds of the 
primary triad, yellow, red, and blue, 
in which yellow is the archeus or 
predominating colour, and blue the 
extreme subordinate ; for citrine 
being an immediate compound of 
secondaries, orange and green, of 
both which yellow is a constituent, 
the latter colour is of double occur- 
rence therein, while the other two 
primaries enter singly into the com- 
position of citrine; its mean or middle 
hue comprehending eight blue, five 
red, and six yeUow, of equal intensi- 
ties. 

Citrine lake is a durable and better 
drying species of brown pink, pre- 
pared from the quercitron bai’k. 

City, a town, an incorporated town, a 
town having had a bishop’s see. 
Clack, the valve of a pump piston,— 
The can-lead, in Derbyshire. 

Clacks, in locomotim engines^ the 
complete valves of the pumps wher^ 
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tlio ball-valve is enclosed in a frame 
or cages to limit its rise, and guide 
its fail into the steam-tight seat of 
the orifice of the pipe. 

Clack -box, in hcomoUve engme,% the 
box fitted on to the boiler where a 
ball-clack is placed, to close the 
orifice of the feed-pipe, and prevent 
steam or hot water reaching the 
pumps. The ball of the clack is 
raised from its seat by the stroke of 
the pump-plunger forcing the water 
against it, which water then passes 
into the boiler, while the instant fall 
of the ball prevents egress from the 
boiler. 

Clack-door, a square iron-plate 
screwed on to the side of a bottom- 
pump, or small bore for convenience 
of changing the clack or valve. 

Clack-seats, in locomotive engines^ 
two recesses in each pump, for the 
clacks to fit into. 

Clack-valve, in the steam engine, a 
fiat valve in the cold-water pump, 
with a hinge joint. 

Ciair-obsenre, a term used in paint- 
ing to describe light and shade, the 
same as chiaro-oscitro, which sec. 

Clamp, a kiln built above the ground, 
for the purpose of burning bricks in. 

Clamp, a piece of wood fixed to the 
end of a board by mortise and tenon, 
or by groove and tongue, so that the 
fibres of the one piece, thus fixed, 
traverse those of the board, and by 
this means prevent it from casting: 
the piece at the end is called a clamp, 
and the board is said to be clamped. 

Clamps, in naval architecture, thick 
planks in a ship’s side, ■which sup- 
port the ends of the beams. 

Clamping, in joinery : when a piece 
of board is fitted with the grain to 
the end of another piece of board 
across the grain, the first boai'd is 
said to he clamped. 

Clamp-nails, used to fasten on clamps 
in the building of ships. 

Clasp -nails are such with heads, 
brought into a little compass, so that 
they will sink into the wood. 

Classic Orders, in architecture \ of 
these there are but three, — the Doric, 
Ionic, and Corinthian: two others, 
the Tuscan and Composite, ai'e often 
improperly classed with them, and 
the whole denominated ‘the five 
orders of architecture.’ (See Archi-- 1 
iepiureJ^ 
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Olaiisntra, brushwood for fences and 
hedges 

Clay, a name given to hydrous silicates 
of alumina derived generally from, 
the decompositions of some of the 
older rocks. These are slate clay, 
Jire clay^j/otter's clay, plastic clay, 
china clay or porcelain clay, common 
clay or ham. Specific gravity, 2*0 ; 
weight of a cubic foot, 125 lbs" 

Clay, iron stone, argillaceous carbo- 
nate of iron of the coal measures. It 
is largely xised in the maniifactiirc of 
pig iron, 

Olay, slate, an argillaceous schist. 
The mining district of Cornwall is 
chiefly composed of this rock, locally 
called Killas. 

Claying, in mining, lining aborc-holc 
with clay to keep the powder dry. 

CXeading, in locomotive engines, is 
usually made of narrow strips of 
timber, neatly fitted round the boiler 
and fire-box, to prevent the radiation 
of the heat. Externally, this is 
sometimes covered with zinc, and a 
coating of dry hair felt is commonly 
placed bet’iveen the boiler and the 
timber, for the same purpose* 

Clear, in architecture, inside work. 

Clearing kotise, the house in which 
bankers exchange their cheques, and 
railway clerks their tickets, and 
arrange their accounts. 

Clearing leys, in soap-making, 
separating the soapy jelly from the 
spent ley. 

Clearing the deads, in mining, a 
term for clearing a shaft or driftji etc. 

Cleat, a piece of wood used in different 
parts of a vessel to belay ropes to. 

Cleavage, in geology, a structure 
peculiar to many of "the sedimentary 
rocks, some of them showing a 
cleavage-lamination as regular as 
the leaves of a book. Slaty cleavage 
is dependent on the perfection of this 
foliation. 

Cleithral, a covered Greek temple. 

Cleithros, an enclosed place ; a 
temple whose roof covers or encloses 
it. 

Clench-bolts, in a ship, clenched at 
the ends where they come tlirough. 

Clench-nails are such as will drive 
without splitting the board, and draw 
wthout breaking. 

Clepsydra, an instrument anciently 
used by the Egyptians to measure 
time by the running of water out of 
H 
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one vessel into another; it was an- 
alogous to our hour-glass, in which 
we use sand instead of water. 

Clerestory, an upper story or row of 
windows in a Cothic church, rising 
clear above the adjoining parts of the 
building. 

Clew, the lower comer of square-sails, 
ari<l the after corner of a fore-and-aft 
sail. 

Clew- garnet, a rope for hauling up 
the clew of a fore-sail or main-sail in 
a square-rigged vessel. 

Clew-line, a rope for hauling up the 
clew of a square sail ; the clew- 
garnite is the clew-line of a course. 

Clicket, a latch-key; the latch of a 
door. 

Clinch, in namgation, the great ring 
connected with the mooring-chains. 

half-hitch stopped to its own 

part 

Clinker-bar, in steam-engines, the 
bar fixed across the top of the ash- 
pit for supporting the rods used for 
clearing the fire-bars. 

Clinkers, bricks which, by the vio- 
lence of the fire, are run together and 
glazed over. Hard bricks imported 
from Holland. 

Cloaca, a common se-wer. The term 
cloaca is generally used in reference 
to those spacious subterraneous 
vaults, eitlier of stone or brick, 
through which the foul waters of the 
city, as well as all the streams 
brought to Itomc by the aqueducts, 
finally discharged themselves into 
the Tiber ; according to Livy, a large 
subterranean canal, constructed of 
masonry or brick-work, for the pur- 
pose of carrying off the rain-water 
from the streets of a town, and the 
impurities from private houses, which 
were thus discharged into some 
neighbouring river. 

Cloacarium, the sewers’ rate; a tax 
which was levied in Home for the 
expenses of cleansing and repairing 
the sewers. 

Cloister, a covered ambulatory, form- 
ing part of a monastic or collegiate 
establishment. Cloisters are always 
attached to a college cathedral, and 
arranged round three or four sides 
of a quadrangular area, with large 
windows, not often glazed, looking 
into the quadrangle. 

Close-hauled, a term applied to a 
vessel sailing -with her yards braced 


up so as to get as much as possible 
to windward. 

Closer, a brick-back inserted where 
the distance will not permit of a 
brick in length. - 

Closet, a small chamber or private 
room. 

Clot or Clod bind, in mining, a local 
name, often employed in Derbyshire 
and Leicestershire for clays in va- 
rious states. 

Clouding, an effect produced by 
partially printing the warp, or by 
wrapping up in paper those parts 
which are not to be dyed. 

Clout-nails, used for nailing clouts 
on the axle-trees of the carriage. 

Clove-hitch, two half-hitclies round 
a spar or other rope. 

Clove-hook, an iron clasp, in two 
parts, moving upon the same pivot 
and overlapping one another, imd 
for bending chain-sheets to the clews 
of sails. 

Clubbing, drifting down a current 
with an anchor out. 

Club-haul, to bring a vessel’s head 
round on the other tack, by letting 
go the lee anchor, and cutting or 
slipping the cable. 

Clue garnets, m navigation, tackles 
fixed to the clews or lower corners 
of the fore and main sail, to clew 
them up to the yards, 

Clunch, a local name for fire-clay oc- 
curring under a coal-seam, miu-h 
used by the colliers in the Midland 
counties. 

Clunch lime, a kind of lime in repute 
for water-works, found near Lewis in 
Sussex. 

Clustered column, a pier which con- 
sists of several columns or shafts 
clustered together. 

Clutch, an apparatus for engaging or 
disengagmg two shafts: it consists 
of two pieces of metal fomed so that 
when placed together, projecting 
pieces on one (made to slide to and 
fro on the shaft, but turn with it) fit 
into recesses in the other, which is 
fixed on the driving shaft, so that the 
first being pulled back, its shaft will 
remain at rest. 

Coaking, in ship^huilding, uniting 
pieces of spar by means of tabular 
projections, formed by cutting away 
the solid of one piece into a hollow, 
so as to make a projection in the 
other in such a maimer that they 
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may correctly fit, tbe biits prcveiit- 
iiv^ the pieces from drawing asunder. 

Coal. Coal is admitted by all to be 
of vegetable origin. Coal is found 
within a certain series of rocks. Ko 
coal being found in the Old Ked Sand- 
stone rocks, and only the Tertiary 
coal or lignite or brown coal above 
the Xew lied Sandstone. The cnal 
measures include the mountain lime- 
stone, millstone grit, the carboni- 
ferous sandstone and shales contain- 
ing the coal-beds intercallated, and 
the Permian rocks overlying them. 
The three great groups are : — 1. 
Lignites, a species of mineral char- 
coal or intermediate gradation from 
wood to coal ; 2, Ordinary bitumin- 
ous coal, of numerous varieties ; 3. 
Aidhracite, found generally in con- 
nection with the lowest series. The 
coal-beds are indiscriminateh^ ac- 
companied by rocks either of'sand- 
stone or shale, which often rest upon 
tire-clay. This is often called the 
mider clay, and is regarded as the 
soil in which many of the coal plants 
pew. It is in the shale accompany- 
ing the coal that the fossil impres- 
sions are so numerous; they are 
seldom found in the sandstones, or in 
the shales considerably distant from 
the coal-beds. The organic remains 
of coal formation consist of shells 
of freshwater, and, occasionally, of 
oceanic origin. The fossil land plants 
occur in great abundance and variety, 
belonging to extinct species, but 
bearing considerable analogy to those 
now growing only in tropical cli- 
mates. These plants are mostly 
succulent, anti are of enormous 
growth. Specific gravity, 1*2G9 ; 
weight of a cubic foot, 79*31 lbs. 
A London chaldron of 36 bushels 
weighs about 28 cwt., whence a 
bushel is 87 lbs (but is usually rated 
at 84 lbs.) A Newcastle chaldron, 
5.3 cwt. 

Coal-brasses, iron pyrites found in 
the coal. 

Coal-gas, heavy carburetted hydro- 
gen. Coal-gas obtained by careful 
distillation of coal in iron retorts 
should be freed from the obnoxious 
vapours and gases, by being passed 
through lime, etc. It is then pro- 
pelled in streams through pipes, 
and issuing from small apertures, 
when lighted are called gas-lights. 


which should have a high illuminating 
power. 

Coal-tar, tar obtained from bitumi- 
nous coal in the manufacture of 
gas. 

Coamings, fra ships, raised work round 
the hatches, to prevent w'atcr from 
getting down into the hold. 

Coat, Mast-coat is a piece of canvas 
tarred or painted, placed round a 
mast or bowsprit where it enters the 
deck. 

Coat, in huilding, a stratum or thick- 
ness of plaster- work. 

Cob (Cornish), to break or bruise : a 
cobber, a bruiser of tin. Cobbed ore 
is spalled wliich is broken out of the 
solid large stones with sledges, and 
not put to water, being the best ore : 
the same as ^ bing oi’e ’ in the lead- 
mines. 

Cobalt, the principal ores of cobalt are 
arsenical cobalt and grey cobalt. The 
metal, when pure, is of a white 
colour, inclining to bluish or steel 
grey: at the common temperature 
its specific gravity is more than 8*5. 

Cobalt-blue, the blue prepared from 
metallic cobalt, or its oxides, in- 
cluding Saxon blue, Dutch ultra- 
marine, Thenard's blue, royal blue, 
Hungaiy blue, smalt, Zaflbe or 
enamel blue, and Dumont’s blue. 
These difier principally in their 
degrees of purity, from the nature of 
the earths with which they are com- 
pounded. 

Cobalt-green. There are two pig- 
ments of this denomination, the one a 
compound of cobalt blue and chromic 
yellow, which partakes of tlie quali- 
ties of those pigments, and may be 
fonnecl on the pallet. 

Cobble, in metallurgy, a cobble is a ball 
withdrawn from the furnace before 
it has been sufficiently puddled. 

Cobbler, the name given to a puddler 
who has produced an insufficiently 
puddled bml of iron. 

Cobbles, coal of a particular size. 

Coboose, Caboose, the place where 
the victuals are cooked on board of 
merchant and passenger ships. 

Cob-walls, walls formed of clay, 
chopped straw, and small stones. 
They were common in Devonshire 
and Cornwall, but theyare rapidly dis- 
ajTpearing. These walls are generally 
2 feet in thickness, and they should be 
based upon either brick or stone 
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foundations. Like pisd, these walls 
should only be carried up a few feet 
at a time) and left some weeks to 
settle and dry. These walls make 
veiy warm and healthy houses. 

Coca, a stimulatiniD: drag, which is 
masticated by the Peruvian Indians. 

Coecnlus Indicus, Indian berry. 
The berr}^ of a climbing tree found 
in Ce^ylon and Malabar ; said to^ be 
used for increasing the intoxicating 
power of beer. 

Cochineals the female insect of the 
Coccus Cacti ; when dried it is ex- 
tremely rich in the finest red colour- 
ing matter, and has been long em- 
ployed in scarlet dyeing, and in the 
manufacture of carmine. 

Cochlea, a term used by the ancients 
to denote something" of a spiral 
form; a spiral pump for raising 
water, etc. 

Cock, or stop-cock, a kind of valve 
contrived for the purpose of permit- 
ting or arresting at pleasure the flow 
of a liquid through a pipe. 

Cock-boat, a small boat used on 
rivers. 

Cockle, in mining, the skiorl of the 
Swedes and the schorl of the 
Germans: a laminated mineral sub- 
stance of a blackish-brown colour, 
like tin. 

Cook-pit, that part of a ship which is 
appropriated to the use of the sur- 
geon, being the place where the 
wounded are dressed : it is near the 
hatchway, and under the lower gun- 
deck. 

Cock-water, in mining,, a stream of ^ 
water brought into a trough to wash 
away the sand from tin-ore. 

Cocoa-nut sbell. The substance of 
the shell of the cocoa-nut is yqtj 
brittle, but it can be turned, and cups 
and vases are frequently made of it. 
Buttons are also made of cocoa-nut 
shell. 

Cocoa-nut tree and cocoa-nut, (See 
Fedms.) 

Cocoa-wood, the wood of the palms; 
it is seldom sound, but is used in 
turnery. 

Coetilis, according to Pliny, a" brick 
hardened by burning. 

Oocus. (See Cocoa-ioood.') 

Cod-line, an eighteen-thread line. 

Cod-liver oil, oil obtained from "the 
livers of several varieties of the 
Gadidse family, especially the torsk. 


[ Codilla of flax, the coarsest part of 

I the fibre sorted out by itself. 

I Coe, in TOzmwpf, in Derbyshire, a small 
cabin built over a shaft, to shelter it 
and the miners. 

Co-effleients, in algeh'a, are numbers 
or letters prefixed to other letters or 
unknown quantities, into which they 
are supposed to be rvaltiplied ; 
and therefore with such letters, or 
the quantities represented by them, 
making a produc t, or co-efflcieiit pro- 
duct. 

Coelum, according to Vitruviiis, a 
soffit or ceiling, 

Coenobium, anciently a inonasteiy of 
monks or friars. 

Gofer, in Comis/i mining, a small 
wooden trough which receives the 
tin cleaned from its impurities or 
slime. 

Cofering, putting a ridge of clay 
around a shaft to keep water from 
flowing into it, 

Cofl’ee-tree, a wood of a light 
greenish-brown, close-grained, and 
small in stature, sometimes used by 
cabinet-makers. 

Coffer, a deep panel in a ceiling ; also 
applied to a casket for keeping jewels, 
and sometimes to a chest. 

Coffer-dam, a hollow space formed 
by a double range of piles, with clay 
rammed in between, for the purpose 
of constructing an entrance lock to a 
canal, dock, or basin, or for the piers 
of a bridge. 

Coffin, in Cornish mining, old workings 
which were all worked open to grass, 
without any shafts, by digging and 
casting up the tin stuff from one stall 
of boards to another. — A wooden case 
in which a dead body is placed, some- 
times encased in lead: anciently, 
stone coffins were used for interment. 

Gog, in mining, a square of rough 
stones or coal left to support the roof 
during the operation of holing. — 
The wooden tooth of a large wheel. 

Cogger, in mining, one who builds up 
cogs. 

Cogging, a species of notch, made 
use of in tailing joists or wall- 
plates, 

Cog-teeth are formed of a different 
material from the body of the wheel ; 
a timber tooth on a cog-wheel is one 
made of wood, when the teeth stand 
perpendicularly to the plane of the 
wheel. 
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Cog- wheel, aniroinvheei with -wooden 
teeth or cogs. 

Cohesion, the attraction which tahes 
place bet-^Teen the particles of bodies, 
denoting that force by which the 
particles iirmly cohere. " 

Cohesion of huids. hi. Monge and 
others assert that the phenomena of 
capillary tubes are referable to the 
cohesive attraction of the superficial 
particles only of the fluid) employed, 
and that the surface must conse- 
quently be formed into curves of the 
nature of lintearioe, -which are sup- 
posed to be the results of a uniform 
tension of a surface resisting the 
pressure of a fluid, either uniform 
or varying according to a given law. 

Cohesion and resistance of fluids, 
as examined by the force of torsion. 
Pressure does not augment the fric- 
tion j on the contrary, the resistance 
is greater the when immersion is 
only partial. Greasing wood does not 
lessen the friction : the friction of oil 
is 17^ times as great as that of water. 
A pai't of the friction is proportional 
to the velocity : the constant part is 
almost insensible. Thus a circle 
*195 m^tre in diameter, turning in 
water with a velocity equal to *14 m. 
in 1", meets a resistance equivalent to 
a weight of 1 gi*amme acting on a 
lever of *143 m. The portion pro- 
portional to the velocity is equivalent 
to *042 gr. for a surface equal to 
twice such a circle mo\ing in its own 
direction with a velocity of *01 m. 

Cohesive strength of materials. 
The force of cohesion may be defined 
to be that force by which the fibres 
or particles of a body resist separa- 
tion, and is proportioned to the 
number of fibres in the body, or in the 
area of its section. 

Coigne, a comer j a wood -wedge. 

Coiling, a serpentine -winding of ropes, 
by which they occupy a small space, 
and are not liable to be entangled in 
working the sails of a ship. 

Coin, or quoin, the angle of a build- 
ing ; used also for the machicolation 
of a wall. 

Coming, in the tin works, was for- 
merly the weighing and stamping 
the blocks of tin. 

Coir, the outer coating of the cocoa- 
nut. It is used for small cables and 
rigging ; it is also made into mats, 
and coarse coverings for floors. 


Coke, in metallurgy, coal from 
which the volatile matters have been 
expelled by the action of heat. In 
Plot’s ‘Histoiy of Staffordshire ’ 
published in 1686, it is recorded that 
coal -svas chan-ed in exactly the same 
manner as wood ; and, thk the coal 
thus prepared w’-as called ^ coak,’ 
which -was capable of producing 
almost as strong a heat as charcoal 
itself : cinders and coke, or, as it %vas 
spelt, coak, were synonymous. The 
best kind of coke is obtained from 
coal when carbonised in large masses, 
in ovens constructed on purpose. 
Amongst the valuable secondar}" pro- 
ducts of a gas establishment is coke. 
In a gas manufactoiy, the production 
of coke being of minor importance to 
the formation of good gas, it is gene- 
rally of an inferior quality to that 
made in coke ovens, where it is the 
primary, and indeed sole object for 
which the coal is carbonised. But 
gas-coke is excellent for many pur- 
poses in the arts and manufiietures, 
producing as clear a fire as that of 
the first quality, though it is neither 
so lasting nor so free from slag : for 
domestic use, however it is objec- 
tionable, as producing a very dry 
heat, and evoh*ing carbonic oxide 
producing head-ache and many 
uncomfortable symptoms. It is in- 
variably the case that the qualify of 
the coke is inversely as that of the 
gas. The manufacturer must not 
expect to produce both of the best 
quality. The process by which the 
best gas is made generally leaves 
the coke light, spongy, and friable, 
althongh an increase of quantity is 
gained; for the simple reason, that 
the degree of heat and other circum- 
stances required to form perfect coke 
must be entirely changed when gas 
of a high specific gravity is to be 
ob tained. Thus large masses of coal 
exposed to a red heat in close vessels 
are acted upon by slow degrees, the 
external portions preventing heat 
from penetrating into the interior 
until most of the bituminous portions 
are given off in condensable vapour, 
or as charcoal and free hydrogen; 
the after products being light carbu- 
retted hydrogen, carbonic oxide, and 
carbonic-acid gases. The residue is 
a carbon of a dense granular compo- 
sitioiu 
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The distinguishing characters of 
good coke are, first, a clean, granu- 
lar fracture in any direction, with 
a pearly lustre, inclining to that 
exhibited by cast-iron._ Secondly, 
density, or close proximity of its 
particles, which adhere together in 
masses, and specific gravity of 1*10, 
or rather higher. Thirdh’’, when 
exposed to a white heat, it consumes 
entirely away, without leaving slag. 
As prepared for use in locomotive 
andotte steam-engines, it may be 
regarded a.s purified coal, or coal from 
wliich the extraneous matters not 
conducive to combustion have been 
expelled by the application of heat. 
It appears from experiments that the 
heating power of every description of 
fuel, whether coal, cokejWnod, lignite, 
turf, or peat, is proportional to the 
quantity of carbon it contains, and 
that from 83 to 83 per cent of this 
element enters into the composition 
of any given weight of Newcastle, 
Durham, or Lancashire coal, the 
other ingredients being hydrogen, 
azote, oxygen, and ashes. Thus, by 
cuking in close ovens, Welsh coal 
loses about 30 per cent, of its w'eiglit ; 
hut if the coking be eftccted in un- 
covered heaps of coarse lumps, as it 
often is in the Welsh coal and iron 
districts, the loss of weight is from 
60 to 55 per cent. While the weight 
is thus diminished by coking in close 
ovens, the bulk is increased from 22 
to 23 per cent. The rapid and com- 
plete combustion of the carbon which 
takes place in the burning of coke 
has the effect of preventing, to a con- 
siderable extent, the emission of that 
palpable smoke which arises from the 
combustion of coal,* and for this 
property coke was resorted to for 
use in locomotive engines, when the 
non-emission of smoke was imposed 
as one of the conditions upon which 
railway companies were empowered 
by Act of Parliament. The rail- 
ways have of late years returned to 
the use of coal. By a careful construc- 
tion of their fire-places and attention 
it is quite possible to prevent smoke 
from the chimney, and the smoke 
often seen pouring out of the fupuel 
of a locomotive engine is entirely due 
to the carelessness of the stoker. By 
the use of coal instead of coke, the 
railway companies are saving many 


thousands of pounds sterling an- 
nually. 

Colander, a vessel perforated at the 
bottom with little holes for the pur- 
pose of straining liquors. 

Colarin, the little frieze of the capital 
of the Tuscan and Doric column, 
placed between the astragal and the 
annulets. 

eolation, the act of straining liquor 
by passing it through a perforated 
vessel. 

Cold-blast, in metallurgy, the process 
of smelting iron by blowing tlie 
furnace with cold air. 

Cold chisel, a piece of steel flattened 
and sharpened at one cud, -which is 
properly tempered, so that it may be 
used for cutting metal. 

Cold-harbotir, an inn ; a shelter from 
the cold; a protection on the way- 
side for travellers benighted or be- 
numbed. 

Cold-short, in metallurgy, a term ap- 
plied to iron which is brittle while 
cold. 

Cold-water well and reseiwoir. 
To effect the condensation of steam, 
the water is very commonly raised, 
by means of the cold-water pump, 
from a reservoir or -well. This ab- 
sorbs from the engine some portion 
of its power. Indeed, when the 
wells are deep, the quantity of power 
thus expended is so great, that the 
condensing system can no longer 
be judiciously applied. This may 
be known by the following investiga- 
tion: 

Rule ^ — Multiply the weight of 
water, in pounds, by the feet through 
which it passes in a minute, ainl 
divide the product by 33,000 ; the 
quotient will exhibit, friction ex- 
cluded, the horses’ power expended. 

Example . — To condense 103<^ i 
Weight of cold water 10 lb. 
per gallon, at G2° of tem- 
perature. 

Engine, nominal power... 4 horses. 
Water, per horse power... 4 gals. 

Lift of clo., or height 
raised, 230 feet^per minute. 


Hence 


4 X 40 X 230 


=1^- h. power. 


33,000 

Cold-water pump, the pump for 
supplying the water for condensa- 
tion. 

Collapse, the falling together as of 
the sides of a hollow vessel. 
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OoUar, the chain worn round the neck 
to which the Order of Knighthood is 
attached. Also the part of the gai- 
ment which surrounds the neck in 
ecclesiastical vestments. In ships, 
an eye in the end of the mandril 
next the chuck, in order to make 
the spindle run freely and exactly. 
A plate of metal screwed clown upon 
the stuiling-box of a steam-engine, 
with a hole to allow the piston-rod 
to pass through. Of a shaft, the 
timber and boarding used to secure 
the uppermost part of a shaft in loose 
nibble from falling in. 

Collar-beam, a beam framed across 
and between two principal rafters. 

Colliery, the place where coal is dug, 
with its machinery and plant for 
discharging the water and raising 
the coal. Hence Collier, a person 
employed in a colliery ; and Collier, 
a vessel for conveying coal. 

Collimator, an instrument for ascer- 
taining the horizontal point. 

CoUiqLTiation, smelting or dissolving 
an^dhing by heat, 

CoUiquefaction, the act of reducing 
different bodies into one mass by 
fusion. 

Collision, in mechanics* Whenever 
two bodies act on each other so as to 
change the direction of their relative 
motions, by means of any forces 
which preserve their activity undi- 
minished at equal distances on every 
side, the relative velocities with 
which the bodies approach to or re- 
cede from each other will always be 
equal at equal distances. 

Collodion, a solution of gun-cotton in 
ether ; it is used as the film spread 
upon Photographic glass plates, 
which film is rendered sensitive to 
the solar influences by being impreg- 
nated with the iodide of silver. (For 
Collodion Process, see Photography.') 
It has also been employed to form an 
artificial skin over wounds, to protect 
them from the action of the air, 

CoUnviarium, anciently a well or 
opening formed at intervals in the 
channel of an aqueduct for procuring 
a free current of air along its course, 
and to facilitate the operation of 
clearing away foul deposits left by 
the waters. 

Colo^e earth, is a native pigment, 
similar to the Vandyke brown in its 
uses and properties as a colour. 


Colonnade, a range of columns, 
whether attached or insulated, and 
supporting an entablature. 

Colosseum, a name given to the 
theatre of Vespasian. 

Colossus, a statue of gigantic dimen- 
sions, or verj' much beyond the pro- 
portions of nature. 

Colour, The term colour being used 
synonymously for pigment is the 
cause *of much ambiguity, particu- 
larly when spealdng of colours as 
sensible or in the abstract ; it tvould 
be well, therefore, if the term pigment 
were alone used to denote the ma- 
terial colours of the pallet. 

Colouring, in painting, the art of dis- 
posing the tints, so as to produce 
cither an imitation of the natural 
colours of the objects represented, or 
force and brightness of eflect. Al- 
though a subject inferior to many 
others Avhich the painter must studj’^, 
this is yet of sufficient importance to 
employ a considerable share of his 
attention; and to excel in it, he 
must be well acquainted with that 
part of optics which has the nature 
of light and colours for its object. 
Light, however simple it may appear, 
is made up of several distinct rays, 
and the number and quantity of 
these parts have been discovered by 
the moderns. 

Colourist, one who colours, and hence 
significantly, one who excels in 
giving the proper colour to hi? 
designs. 

Colours, Fused. (See Fused 
Colours,) 

Colours, Mixed. (See Mixed 
Colours^) 

Colrake, in ruining, an instrument 
used by the boys in washing the 
finely divided lead ore from the 
sludge or mud. 

Columbaria, or Columbary, a dove* 
cot ; the holes loft in -walls for the 
insertion of pieces of timber; so- 
called from resembling the niches of 
a pigeon-house. The niches of a 
mausoleum, made to receive the 
cineral urns, were likewise termed 
columbaria. The columbarium was 
a place of sepulture used for the ashes 
of the Eomans, after the custom of 
4)urmng the dead had been intro- 
duced among them. 

Columbium, a metal discovered by 
Mr, Hatchett. It resembies iron 
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in colour 5 its ore is named colum- 
hite* 

Columen, the term applied to the 
upright timbers of a roof, corre- 
sponding to the modern kingposts. 

Column, in architecture^ a member of 
a cylmdrical form, placed upright 
for support of buildings, principally 
wrought in stone, and made decora- 
tive in conformity to the order and 
style of architectural conipositioii. It 
consists of a base, a shaft or body, ; 
and a capital, and differs from the 
pilaster, which is square on the plan. 
(See Architecture.') 

An erect or elevated structure, 
resembling a column in architecture; 
as, the astronomical column at Paris, 
a kind of hollow tower, with a spiral 
ascent to the top ; gnomonic column, 
a cylinder on which the hour of the 
; day is indicated by the shadow of a 

style; military column, among the 
Homans ; triumjphal column, etc, 
j Column is also used to designate 

J any body pressing perpendicularly on 

its base, and of the same diameter as 
j? its base ; as a column of water, air, 

or mercury. 

^ In the military art, a large body 

of troops drawn up in deep files, with 
1 a narrow front ; as, a solid column, 

i See, also, numbers of ships in a fleet 

: following each other in order. 

In printing, a column signifies a 
division of a page ; a perpendicular 
set of lines separated from another 
set of lines by a line or blank space. 
In manuscript books and papers, any 
separate perpendicular line or row of 
words or figures. A page may con- 
tain two or more columns ; and, in 
arithmetic, many columns of figures 
may be added. 

The word columri, in botany, is 
applied to the aggregate stamen of a 
plant when the filaments are united 
into a tube around the styles, as in 
the Malvaceous plants, which have 
been called Columniferce, column- 
bearers. The united stamens and 
styles of the plants of which the 
genus Orchis is the type, is called a 
column. 

In eonchohgy, the upright pillar 
in the centre of most of the univalve 
shells, from its semblance to a column, 
is called Columella, 

Combustion, a chemical process, in 
which two substances at least, enter 


into combination, and heat, light, and 
a new compound are the results. 
Thus when antimony in powder, or 
copper in the form of thin leaf, is 
presented to chlorine, a combination 
is instantly effected between these 
bodies, and a chloride of antimony or 
of copper is the result, attended at 
the moment of combination with heat 
and light. It was formeriy the cus- 
tom to spealc of five supporters ot 
combustion, viz. oxygen, chlorine, 
iodine, bromine, and fluorine; but 
combustion may be produced wdthout 
the presence of either of these, and 
by a large number of combinations. 
Oxygen is by far the most important, 
however, of the agents in producing 
the ordinary phenomena of combus- 
tion. It is one of the constituents of 
the atmosphere and of water; it 
enters abundantly into the compo- 
sition of most bodies in their natural 
state, and is altogether so important 
that without it no animal could live, 
no plant could grow, and, generally 
speaking, no flame could burn. The 
discovery of oxygen gas was made 
by Lavoisier, who burnt phosphorus 
in a jar of oxygen, and observed that 
much of the gas disappeared, and 
that the phosphorus gained in weight; 
that the increase of the one was in " 
the ratio of the decrease of the other. 
Iron wire burnt in oxygen gas gave 
a result equal to the wire employed, 
plus the weight of the oxygen that 
had disappeared. Mercury being 
confined in a vessel of ox^^-gen, and 
exposed to the temperature of about 
600'^, the gas combined with the 
metal, and the resulting oxide being 
heated to about 900°, was recon- 
verted into oxygen gas and metallic 
mercury; the quantity of oxygen 
thus recovered answering precisely 
to that employed in the first instance 
to produce the oxidation. In ordi- 
nary cases of combustion the heat 
evolved does not depend upon the 
combustible, but upon the quantity 
of oxygen that enters into combina- 
tion. Thus, according to Despretz, 

1 lb. of oxygen, in combining respec- 
tively -with hydrogen, charcoal, 
alcohol, etc., evolved in each case 
nearly the same amount of heat, 
each raising 29 lbs. of water from 32° 
to 312°. A given weight of different 
combustibles gives the comparative 
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quantities of heat represented by the 
following figures : — 

lbs» of water. 

1 lb. of pure charcoal 

raised . , , 78 from SS'’ to 212° 
jj common wood 

charcoal . . .75 „ 

j, baked wood , 36 ,, „ 

,, wood, holding 

20 per cent. 

of water . ,.‘27 „ „ 

jj, bitiiminoii.s 

coal , . . 60 „ „ 

„ tnrf . . 25 to 30 „ ,, 

„ alcohol . , . 68 „ „ 

„ oil, wax . . ro „ „ 

„ ether ... SO „ „ 

„ hydrogen . 236 „ „ 

When combustion is unintentional, 
or is the result of ignorance or care- 
lessness, it is convenient to call it 
spontaneous comhustion* Thus we 
frequently hear of hayricks, etc., on 
fire; occasionally of carts loaded 
with quick-lime being burned by the 
rain falling upon the lime. There 
are also accounts of coal in coal-yards, 
and especially in ships’ holds, being 
ignited in like manner. But the 
most important instance of this class, 
as far as regards the preservation of 
Government establishments, is the 
combustion that infallibly and rapidly 
ensues when greasy hemp, flax, or 
cotton is allowed to remain loosely 
heaped together, in any quantity, in 
a confined unventilated space. Full 
proof of this has been obtained in 
our dockyards ; and there is much 
reason to attribute many fires in 
former day’s, as for example the 
burning of the ImogeneandT^avera, 
in Devonport dockyard, to this cause. 
In consequence of which, rigorous 
orders have been of late years issued 
as to the immediate disposal of loose 
oakum and hempsweepings — all more 
or less greased or oiled. 

Come. ^Come ttome;’ said of an 
anchor when it is broken from the 
ground, and drags. To * come up ’ a 
rope or tackle, is to slack it off. 
Come to nature’ in metallurgy. 
‘Much of the iron had ‘^come to 
nature,” producing pasty masses in 
the liquid cinder. It is beautiful to 
witness this separation of the malle- 
able iron.’ — Percy. 

Commandry, a religious house be- 
longing to a body of knights of the 
order of St, Bernard and St. Anthony. 


Commissure, the joins between two 
stones, in masonry. 

Common pitch, an old term still ap- 
plied by country w’orkmen to a roof 
in which the length of the rafters 
is about three -fourths of the entire 
span. 

Common sewer, of Kome; it was 
near the Senatorian bridge, and was 
16 feet in diameter. 

Communication valves, the valves 
in a steam-pipe which connects two 
boilers to an engine, for cutting off 
the communication between either 
boiler and the engine. 

Communion table, a piece of church 
farniture usually placed near the 
wall of the east end of the chancel, 
and enclosed by rails, within which 
the clergyman "stands to administir 
the Sacrament. 

Companion, a -wooden covering over 
the staircase to a ship’s cabin. 

Compartition, the division or distri- 
bution of the ground-plan of an 
edifice into its various apartments. 

Compartment of the streets within a 
city. According to Palladio, regard 
must be always had to the tempe- 
rature of the "air, and also to the 
climate under which the place is 
situated; because -where the air is 
cold or temperate, there the streets 
ought to be made large and noble, 
since thereby the city -will become 
more wholesome, convenient, and 
beautiful : it being certain that the 
less piercing, and the freer the air is, 
the less will it offend the head ; and 
therefore the more a to^vn is situated 
in a cold place, or in a piercing air, 
and the houses are high, the lunger 
ought the streets to be made, that 
they may be visited by the sun in 
every part. A division or separate 
part of a general design. 

Compass, the mariner’s needle. A 
magnetic bar fastened to a card, on 
which N. S. E. and W , with their 
intermediate points, are marked. 

Compass (Harris’s magneto-electric). 
Sir W. Snow Harris discovered that 
a copper ring placed around a magnet 
had a steadying action upon the 
needle, so that while the needle is 
free to obey the magnetic force of 
the Earth, in the most perfect way, it 
yet remains tranquil amidst the dis- 
turbing motions to which a ship is 
exposed; and this stability is ob- 
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tained without the aid of friction or 
other mechanical impediment, which 
often produce an apparent steadi- 
ness or rather sluggishness of the 
compass (arising from indifference 
to motion^ at the expense of ac- 
ciu-acy. 

Compasses, an instrument with two 
long legs, working on a centre pin 
at one extremity ; used for drawing 
circles, measuring distances, setting 
out work, etc. 

Compass-headed, in ancient archi- 
tecture, circular. 

Compass-plane, in joiner?/, a tool si- 
milar to the smoothing-plane in size 
and shape, but the sole is convex, 
and the convexity is in the direction 
of the length of the plane. The use 
of the compass-plane is to form a con- 
cave cylindrical surface, when the 
-wood to he wrought upon is bent 
with the fil)res in the direction of the 
curve, which is in a plane surface 
perpendicular to the axis of the 
cylinder : consequently, compass- 
planes must be of various sizes, in 
order to accommodate different dia- 
meters. 

Compass-roof, a roof in which the 
braces of the timbers are inclined 
so as to form a sort of arch. 

Compass-saw, in joinenj, a tool for 
cutting the surfaces of wood into 
curved surfaces ; for this purpose it 
is narrow, without a back, thicker 
on the cutting edge, as the teeth 
have no set : the plate is about an 
inch broad, next to the handle, and 
diminishes to about one quarter of 
an inch at the other extremity ; 
there are about five teeth in the inch ; 
the handle is single. 

Compass -window, a bay window, 
or oriel. 

Complement (the) of an arch or 
angle is what it wants of 00® ; thus 
the complement of 50® is 40°, and 
the complement of 40° is 50®. 

Complementary colour. Kegarding 
colour as the result of sensation — an 
excitement producing one colour — 
say, for example, green, will give 
rise under slightly altered excited- 
ness, to its complementary red. Each 
colour of the spectrum in this way 
has its complementaiy. 

Oompluvium (Latin), the interval 
between the roofs of porticoes which 
surround the cavaidium. The rain 


• was admitted through this opening 
and fell upon the area below, 'tvhicii 
was termed by some authors the 
hnphimum. 

Composite Order : by some con- 
sidered not a distinct order, but a 
variety of the Corinthian. (Sea Archi- 
tecture,') 

Composition of motion, tn mecha- 
nics, an assemblage of several direc- 
tions of motion resulting from 
several powers acting in different 
though not in opposite directions. 

Composition, in painibig, is a taste- 
ful and proper distribution of the ob- 
jects of a picture, in grouping, in 
the attitudes, in the draperies’ and 
the management of the background. 

In architecture, the several parts 

which constitute a temple ought to 
be subject to the laws of symmetry, 
the principles of which should Ibe 
familiar to all who profess the science 
of architecture. Symmetry results 
from proportion, which, in the Greek 
language, is termed analogy. Pro- 
portion is the commensuration of 
the various constituent parts with 
the whole ; in the existence of which, 
symmetry is found to consist ; for no 
building can possess the attributes 
of composition in which symmetry 
and proportion arc disregarded, nor 
unless there exists that perfect con- 
formation of parts which may be ob- 
served in a well-formed human being. 

Compound arch, according to Pro- 
fessor Willis, an arch which has the 
archivolt moulded or formed into a 
series of square recesses and angles, 
on the principle that ‘it may be re- 
solved into a number of concentric 
archways successively placed within 
and behind each other.’ 

Compound pier, a term applied to a 
clustered column. 

Compression, the result of pressing 
or squeezing matter so as to sot its 
parts nearer to each other, and to 
make it occupy less space. 

Computation, the method of esti- 
mating time, weights, measures, etc. 

Concamerate, to arch over, 

Concameratio, arched work. 

Concave, a term denoting the curvi- 
linear vacuity of hollow bodies. 

Concentric, having a common centre; 
as concentric circles, ellipses, etc. 

Concha, a term for the concave rib* 
less surface of a vault. 
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Conclave, a private or secret coiiucil ; 
an inner room for in eetin^- privately. 

Concluding line, a small line lead- 
ing through the centre of the steps 
of a rope or Jacob’s ladder. 

Concrete, a composition used through 
all ages for forming the foundation 
of large buildings, or for securing 
stabilit^Mvhere the ground is of an 
uncertain character. It is made by 
mixing lime, coarse gravel, and saiid 
together with a small quantity of 
water. The general employment of 
the mixture of lime and gravel, 
commonly known b^*- the name of 
concrete, in all foundations where, 
from the nature of the soil, pre- 
cautions against partial settlements 
appear necessary, and the great prob- 
ability of an extension of its use in 
situations where the materials of 
which it is composed are easily and 
cheaply procured, must of course 
render it a subject of great interest 
to the engineer. The ancients em- 
ployed a mixture analogous to con- 
crete, both for foundations and for 
walls. Several cases are mentioned ; 
in which, of late years, it has been 
used advantageously for foundations 
by some of the most distinguished 
architects and civil engineers. In 
these latter instances, the proportion 
of the ingredients varies from one of 
lime and two of gravel, to one of 
lime and twelve of gravel, — the lime 
being in most cases Dorking lime, 
and the gravel, Thames ballast. The 
proportion, however, most commonlj’- 
used now, in and about London, is 
one of lime to seven of ballast. 

Concrete, compounded solely of 
lime and screened stones, will never 
assume a consistence at all equal to 
that of which sand forms a part. 
The north wing of Buckingham 
Palace affords an instance of this: 
it was first erected on a mass of con- 
crete composed of lime and stones, 
and when subsequent alterations 
made it necessary to take down the 
building and remove the foundation 
this was found not to have concreted 
into a mass. 

As the quality of the concrete de- 
pends on the goodness of the mortar 
composed of the lime and sand, and 
as this must vary with the quality 
cf the lime, no fixed proportions can 
of course be laid down which will I 


suit every case. The proportions 
must be determined by exioeriment, 
but in no ease should the quantity 
of sand be less than double that of 
the lime; 

The best mode of compounding 
the concrete is to thoroughly mix 
the lime, previously ground, with 
the ballast in a dry state ; sufficient 
water being then thrown over it to 
effect a perfect mixture, it should bo 
turned over at least twios with 
shovels, and then wdieeled away in- 
stantly for use. In some cases, where 
a great quantity of concrete has to 
be used, it has been found advisable 
to employ a pug-mill to mix tlio 
ingredients : in'every case it should 
be used hot. 

With regard to the quantity of 
water that should be employed in 
forming concrete, there is some dif- 
ference of opinion ; but as it is usually 
desirable that the mass should set as 
rapidly as possible, it is not advis- 
able to use more water than is neces- 
sary to bring about a perfect mixture 
of the ingredients. A great change 
of bulk takes place in the ingredients 
of concrete wdien mixed together : a 
cubic yard of ballast, with the due 
proportion of lime and water, will 
not make a cubic yard of concrete, 
Mr. Godwin, from several experi- 
ments made with Thames ballast, 
concludes that the diminution is 
about one-fifth. To form a cubic 
yard, therefore, of concrete, the pro- 
portion of lime being ^th of the 
quantity of ballast, it requires about 
30 cubic feet of ballast, and 3| cubic 
feet of ground lime, with sufficient 
water to effect the admixture. 

An expansion takes place in the 
concrete during the slaking of the 
lime, of which an important use has 
been made in the underpinning of 
walls ; the amount of this expansion 
has been found to be about fths of 
an inch to every foot in height ; and 
the size thus gained, the concrete 
never loses. 

The Dorking and Hailing limes 
are slightly hydraulic. Will common 
limes, such ^ chalk, and common 
stone-Hme, answer for forming foun- 
dations of concrete, where the soil, 
although damp, is not exposed to 
running water ? Is it possible, even 
with hydraulic lime, to form a mass 
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of concrete in running water? If 
i common lime will not answer, may 

: it not be made efficient by a slight 

I mixture of cement ? These, and 

} questions similar to these, ai’e of 

if great interest ; and facts ’which elu- 

I cidate them will be valuable contri- 

' butions to the stock of knowledge on 

j this subject. 

I It is a question for consideration, 

j wdj ether a great variety of sizes in 

! the materials used -Nvoiild not form 

i the most solid as well as the hardest 

1 wall. The walls of the fortress of 

I Ciudad Eodrigo, in Spain, are of 

I concrete. The marks of the boards 

i which retained the semi-fluid matter 

J in their construction are everywhere 

! perfectly visible ; and besides sand 

I and gravel, there are everywhere 

I large quantities of round boulder- 

I stones in the walls, from 4 to 6 inches 

I in diameter, procured from the ground 

I around the ci ty, which is everywhere 

I covered with them. 

I Condensation, the conversion of 

I vapour into a fluid (liquid) form, by 

' cold or pressure. 

Condenser, in steam-engines^ the 
I vessel connected with the exhaust- 

\ port of the cylinder of a low-pressure 

( engine, and also with the air-pump, 

, f. by a passage at the bottom fitted by 

the foot-valve of the pump : it re- 
ceives the steam from the cylinder, 
and condenses it by a jet of cold 
water, thus forming a vacuum for 
the return stroke the water, air, 
etc,, are then drawn off by the air- 
pump, and discharged into the hot 
well. 

Conditorium, a secret place ; a sepul- 
chre; a vault. 

Conduction, electrical, the power 
possessed by certain bodies to convey 
electrical excitement along them. 
LIST OF ELECTKICAL COXnUCTOES. 
Every metallic substance known. 
Well-burned charcoal. 

Plumbago. 

Concentrated and diluted acids, and 
^saline fluids. 

Water, and moist vegetable matter. 
Living animal matter. 

Plarae— -smoke-steam. 

The best insulating substances are 
of the vitreous and resinous class, 
such as shell-lac, brimstone, dry 
glass rods, vitrified and crystalline 
bodies: to these may be added silk. 


i The best conducting substances aie 

! principally metallic bodies, saline 
fluids, and common charcoal. 

It should, however, be here under- 
stood, that modern researches es- 
pecially those of Paraday, lead us 
to conclude that there are no sub- 
stances wdiicli perfectly conduct or 
perfectly obstruct electrical action. 
The insulating and conducting power 
is, in fact, a diiference of degree only: 
still, the extreme differences are so 
great, that if classed in relation to 
such differences, those at the ex- 
tremes of the series admit of being 
considered the one as insulators, the 
other as conductors; whilst the in- 
termediate terms are made up of 
substances which may be considered 
as imperfect, taken as either. Con- 
versely, every substance is capable 
of excitation by friction ; yet the 
differences in this respect are so 
great as to admit of some bodies 
being called electrics, and others 
non-electrics, with an intermediate 
class between these extremes, which 
may he termed imperfect electrics. 

Series of conductors and insu- 
Metals and concentrated 
acids are found at the conducting 
extremity of such a series,— shell-lac, 
brimstone, all vitreous and resinous 
bodies, at the other or electric ex- 
tremity; whilst the imperfect or in- 
termediate substances comprise such 
matter as common earth and stones, 
dry chalk, marble, porcelain, paper, 
and alkaline matter. (See Electric 
Telegraph, ^c.') 

Conduit, a structure forming a reser- 
voir for water, and from which it is 
drawn for use. 

Cone, a solid body having a circular 
base, and its other extremity termi- 
nating in a single point or vertex. 
Cones are either right or oblique. 

Cone-plate, a strong plate of cast 
iron fixed vertically to the bed of a 
lathe, with a conical hole in it, to 
form a support for the end of a shaft 
which it is required to bore. 

Confessional, a recess orseat in which 
the priest sits to hear the confessions 
of penitents. 

Conge, another name for the echinus 
or quarter-round, as also for the 
cavetto: the former is called the 
swelling conge, the latter the hollow 
conge. 
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Conic sections, tlie curves produced 
by the intersection of a cone by planes 
varying in direction ; they are the 
ellipse., parabola, and hyperbola. 

Conical points, in turnery, the cones 
fixed in the pillars for supporting 
the body to be turned : that on the 
right hand is called the fore centre, 
and that on the left hand, the back 
centre. 

Conissinet, the vStono which crowns a 
pier, or that lies immediately over 
the capital of the impost, and" under 
the sweep. The bed of it is level 
l>elow, and curved above, receiving 
the first rise or spring of the arch or 
vault. 

Conisterinm, an apartment in the 
palaestra, in which sand was kept for 
sprinkling the atbletse, after they 
had been anointed 

Connecting-rods, the rod which com- 
municates motion from the piston of 
the steam-engine to the crank. In 
locomotive enyines, outside or side 
rods, those which connect together 
the wheels of engines. By connecting 
the wheels together, one" pair cannot 
slip without the others, and the 
greatest practicable adhesion is thus 
obtained. Engines are spoken of as 
four or six coupled, according to the 
number of wheels connected together. 
The former are used for passenger 
en^^ines, and the latter for goods 
trains on lines with heavy gradients. 
Engines -with eight, ten, "and twelve 
wheels coupled are used. 

Conning, directing the helmsman in 
steering a vessel. 

Conservatory, a superior kind of 
greenhouse, for exotic plants, is 
made with beds of the finest com- 
posts, into which plants are removed 
for culture and preservation. Its 
construction is more capacious than 
the ordinary greenhouse, and it is 
furnished in a superior style, pro- 
vided with a free admission of light, 
and, in addition, with flues or boil- j 
ing-water pipes to raise the tempera- ' 
tiirewhen necessary, and also con- 
trivances for the introduction of 
fresh air. 

Consistory Coiirt, a spiritual court, 
formerly held in the nave of the 
cathedral church. 

Console, a bracket or truss, mostly 
with scrolls or volutes at the two 
ends, of unequal size and contrasted, 


I but connected by a flowing line from 

I the back of the upper one to the 

j inner convolving face of the lower. 

i Constant white, permanent white, 
or barytic white, is sulphate of ba- 
3*yta, and, when well prepared and 
free from acid, is one of the best 
whites for water-colour painting 
being of superior body in -water, but 
destitute of this quality in oil. 

Construction, in architecture \ for 
this the chief requisites are magni- 
tude and strength, and the art of 
distributing the difierent forces and 
strains of the parts and materials of 
a building in so scientific a manner 
as to avoid failure and to insure 
durability. 

Continno-as imposts, according to 
Professor Willis, are the mouldings 
of an arch which arc continued 
without interruption down the co- 
lumn to the ground or base, without 
having a capital or distinction of 
anj’' kind at the spring of the 
arch. This construction was com- 
monly adopted in the later German 
and Blemish Gothic buildings. 

Contour (surveying altitudes and 
levels). This term is applied to the 
outline of any figure, and con- 
sequently to that of any section of 
a solid body; but when used pro- 
fessionally, in connection with the 
forms of ground, or of works of 
defence, the outline of a horizontal 
section of the ground, or of works, is 
alone to be understood b}’ it. 

When the forms of "ground, or 
works, are described by contours, 
or horizontal sections, these sections 
are taken at some fixed vertical 
interval from each other, suited to 
the scale of the drawing, or to the 
subject in hand ; and th^distance of 
each, above or below some assumed 
plane of comparison, is given in 
figures at the most convenient places 
on the plan. When the scale of the 
drawing is about 100 feet to an inch, 

2 or 3 feet willbefouna a convenient 
vertical interval between the con- 
tours ; and however large the scale 
of the plan, it will scarcely be found 
necessary to obtain contours with a 
less vertical interval than 2 feet. 
If the scale of the plan be about 250 
feet to an inch, or the ordinary 
special survey scale of 4 chains to an 
inch, 5 feet will prove a convenient 
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vertical interval ; and witlx a hori- 
zontal scale of from 500 to 100 feet 
per inch, 10 feet maybe taken as 
the vertical interval. 

In tracing and surveying the con- 
tours of ground, the following pro- 
cess may be adopted: complete the 
siuve^’- of the occupation of the 
ground, the streams, etc., and deter- 
mine carefully the altitudes of the 
trigonometrical points employed 
above the intended place of compari- 
son; take an accurate trace from 
the plot of one of the triangles, 
which, if the distances between the 
trigonometrical points are properly 
proportioned to the scale of the 
plan, will generally be a convenient 
piece in point of size to contour ; 
take this trace to the ground, and find 
upon the ground, and mark upon the 
trace, the points where each of the 
intended contours will cut the boim- 
dary lines of the triangle. 
Contraction, the effect of cold upon 
a warm body, causing a diminution 
in its size by the particles approach- 
ing each other. 

Contramure, an out-wall built about 
the wall of a city or fortification. 
Convent, a building appropriated to 
religious persons. 

Converter, the large vessel used in 
the process of making Bessemer steel 
is so called. 

Convex, curved outwards ; applied to 
lenses and mirrors. 

Convocation and Convocators, or 
parliament of tinners. All Stannary 
laws arc enacted by the several con- 
vocations. 

Convoy, the drag applied to the 
i, wheels of carriages to check their 

velocity in going down hills, 
j Cooper, one who makes barrels. 

About A.i>. 70, according to Pliny, 
; cooperage was lirst u^d by the 

^ Romans, and casks superseded wiiie- 

’ skins — the old bottles into which it 

was not prudent to put new wine. 
^ ' The art of putting pieces of wood to- 

! gether in the formation of vessels for 

: holding liquid had its rise amongst 

ly the dwellers at the foot of the Alps, 

and shortly after it was probably 
introduced "into Britain. The 
coopeVi as also the zf?ei-coo^cr, makes 
casks for holding liquid, and is the 
representative of the first inventor. 
The dry^ooper makes casks for goods 


not in a liquid state, such as flour, 
rice, dried fruits, soda, etc. The 
makes butter-casks, tubs, 
pails, and churns, and combines in 
some measure the skill and know- 
ledge of his txvo elder brothers. A 
cooper-in-general is seldom a skilled 
workman, but a jobber and mender 
of other men’s work. 

Coopertoriuni, the roof of a building. 

Co-ordinates, the lines detenniuing 
the position of anj’- point in a curve. 
One set are called ahsoisscc, and a 
second at right angles to the former, 
ordinates. 

Copaiva balsam, an oily resin of 
an amber colour ; it is "used as a 
vehicle in oil-painting and also as a 
varnish. 

Copal, improperly called Gum-copal, 
a resin which exudes from trees in 
the East Indies, used for varnishes. 

Cope (a), an ecclesiastical vestment, 
covering the whole person, with a 
hood or cape, generally bearing some 
rich embroideiy, and joined in front 
by a clasp called a morse. 

Cope (to), to jut out as a wall. ^To 

cover over an arch. 

Coping, the reversing course of a 
wall, either fiat or sloping on the 
upper surface, to throw off water. 

Coppe-bouse, anciently a tool-house. 

Copper, one of the metals, and the 
most ductile and malleable after gold 
and silver. Of this metal and zinc 
is made brass. Specific gravity, 8*75 
(Hatchett) ; weight of a cubic foot, 
549 lbs. ; weight of a bar 1 foot long 
and 1 inch square, 3*81 lbs. ; ex- 
pands in length by one degree of 
heat, WiTjo (Smeaton) ; mGts at 
2548° (Daniell) ; cohesive force of 
a square inch, when hammered, 

33,000 lbs. (Rennie.) Copper, in 

soap-making, the pan in which the 
soap is boiled. 

Copperas, a term retained from the 
old alchemical nomenclature, signify- 
ing vitriol. Green copperas is sul- 
phate of iron. White copperas is 
sulphate of zinc, and blue copperas 
sulphate of copper. 

Copper green (colour) ; the appella- 
tion of a class rather than of an in- 
dividual pigment, under which are 
comprehended verdigris, verditer, 
malachite, mineral green, ^ green 
hice, Seheele's green, Schweinfurt 
or Vienna green, Hungary green, 
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emerald green, true Brunswick 
green, lake green, mountain green, 
African green, French green, Saxon 
green, Persian green, patent green, 
marine green, Olympian green, etc. 
The general characteristic of these 
greens is brightness of colour. 

Coprolites, Organic remains found in 
the more recent geological formations. 
As they are rich in phosphates they 
are largely used as manures. 

Coquilla nut. The shell of this nut 
is brittle, hard and close, and its 
colour is hazel brown. It can be 
turned, and is used for making a 
great variety of small ornamental 
articles. 

Coral, a marine production, the 
result of the labours of zoophytes 
{A7ithozoa) found in the Mediterra- 
nean and other seas. It chiefly con- 
sists of carbonate of lime, and is the 
solid matter produced within the 
polyps and deposited in regular order, 
sometimes in large masses, and often 
assuming the shape of branches of 
trees and shrubs. 

Coral wood is of a fine red colour, 
hard, and polishable. 

Corbel, or Corbeille, a short piece of 
timber or stone let into a wall half 
its length or more, as the burthen 
superimposed may require, to carry 
a weight above it, and projecting 
from the general face of the work : 
it is car\'ed in various fanciful ways ; 
the commonest form is, however, ; 
that of an ogee. 

Corbel-table, a cornice supported by 
corbels. 

Corbie steps, steps up the side of a 
gable, found in old houses in Flan- 
ders, Holland, etc. 

Cordon, the edge of stone on the out- 
side of a building. 

Core, with the Cornish miners, is a 
division of time and labour. 

Cores, baked earth placed in the cen- 
tre of a mould for casting, so as to 
produce a cavity. 

Corinthian Order. (See Architect 
ture.) I 

Corinthian Brass, an alloy of gold, 
silver, and copper, so called from the 
fact that at the burning of Corinth 
many statues made of these metals 
were melted together. 

Cork, the thick and spongy bark of a 
species of oak (the Querczis suher), 
a native of Southern Europe, bein^ 


abundant in the dry mountains of 
Spain, Portugal, and Italy. 

The pigment called Spanish Black 
is made from burnt cork. (See Spanish 
Black,) 

Corner-stones, in arcklteciuref the 
two stones which stand one in each 
joint of the chimney. 

Cornells, a kind of tin ore, found in 
black columns, with irregular sides, 
and terminating in prisms. 

Comice, the projection, consisting of 
several members, which crowns or 
finishes an entablature, or the body 
or part to which it is annexed. The 
cornice used on a pedestal is called 
the cap of the pedestal. 

Corning, graining of gun-powder in 
a powder manufactory or coming- 
house, 

Cornish, engine, a single-acting beam 
engine, used for raising water ; the 
steam is worked very expansively, 
and used for the dowm-stroke only, 
to raise a w^eight, fastened to the 
pump-rod, at the end of the beam ; 
the steam having acted for the down- 
stroke, and the cntrance-valve being 
closed, a communication is formed 
between the top and bottom of the 
cylinder, by lining a valve in the 
steam passage, called an equilibrium 
valve ; the pressures on the piston 
are thus equalised, and the weight 
acts to force the water up, and raise 
the piston. 

Oornneopia, or horn of plenty; among 
architects, painters, etc., it’ is repre- 
sented under the figure of a large 
hoim, out of which issue fruit, dowers, 
etc. 

Corollary, an inference or deduction. 

Coromandel wood, the produce of 
Ceylon and the coast of India, is 
shipped in logs and planks from 
Bombay and Madras; it is of a red 
hazel-brown colour, handsome for 
furniture wood, and turns well. 

Corona, the members constituting the 
uppermost of the three divisions of 
the entablature of a portico, or any 
other building in which columns are 
introduced; this division is termed 

comice, That flat, square, and 

massy member of a comice, more 
usually called the drip or larmier, 
whose situation is between the cyma- 
tiura above and the bed-moulding 
below ; its use is to carry the water 
drop by drop from tbs building. 
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Corosos, or Ivory-nuts. The tree 
■which produces these nuts gi'ows in 
central America and Columbia, and 
is allied to the Screw pines and palms. 
The nuts are from one to two inches 
in diameter, and there is a cavity in 
the centre of each ; in siib -tance they 
resemble white wax. They can only 
ho used in makinjif small articles such 
as the knobs of walking sticks, etc. 

Corporax elothi, a linen cloth or nap- 
iun spread upon the altar, on wliicli 
the host and chalice arc placed at the 
mass in the Catholic service. 

Corpse-gate, or Iiicli gate, a covered 
place at the entrance to a chiirch- 
3 'ard, intended to shelter the coq^se 
and mourners from rain. 

Corridor, a gallery or open communi- 
cation to the dilierent apartments of 
a house. 

Corrugated Iron, sheet iron streng- 
thened by bending into furrows pa- 
rallel to the longer side of the sheet ; 
it is largely used for roofing, and 
when protected from oxidation by 
dipping in melted zinc is known as 
galvanifted iron, 

Corsa, the name given by Vitruvius to 
a platband or square fiiscia whose 
height is more than its projectiire. 

Cortile, a small court enclosed by the 
divisions or appurtenances of a 
building. 

Cortis, in the middle ages, a court 
surrounded by edifices. 

Corundum includes many dissimilar 
minerals all consisting of nearly pure 
anhydrous alumina,' namely, com- 
mon corundum, emery and precious 
corundum: the latter being the 
ruby, sapphire, oriental topaz, and 
oriental amethyst. 

Coryceum, a room similar to a tennis- 
court. 

Cosecant of an arc, the complement 
of another to 90 degrees. 

Cosmorama, an exhibition of a num- 
ber of drawings placed horizontally 
round a semicircular table, reflected 


by mirrors placed diagomdly, and 
viewed through a convex lens placed 
in front of each mirror. 

Costean pits, in Cornish mining^ are 
shallo'w* pits sunk at right angles to 
the usual run of the lodes, to trace or 
find tin or other metal. 

Costeaning, in mining, the practice of 
discovering lodes by sinking pits in 
their vicinity, and transversely to 
their supposed direction. 

Cot, in nautical phraswfogg, a bed- 
frame suspended from the beams of 
the ship, or otherwise. 

Cotangent is the tangent of any 
complemental arc, or what the arc 
wants of a quadrant or 00 degrees. 

Cotton, a fibrous woolly or downy 
substance, found enveloping the seeds 
of plants belonging to the genus 
Gossgpumi, of which there arc several 
species. A common division is 
into tree and bush cotton according 
to the size of the plant. More ini - 
portant, however, is the distinction 
into lo7ig and short-stapled according 
to the length of the fibre, the former 
being the most valuable. The best 
cotton is that produced in the Sea 
Islands along the coast of South 
Carolina and other southern states of 
America, Queensland, Brazil, and 
Egypt; the shorter-stapled classes 
being mainly derived from India and 
are known as surats. 

Cotton manufactures and trade. 
Cotton was woven by the Hindoos 
and Chinese many centuries before 
the Christian era. The Egyptians 
are supposed to have imported woven 
cotton before the plant had begun to 
he cultivated in their country, and 
the Romans received woven cotton 
from India long before the cotton- 
plant was known in Europe. The 
extension of the manufacture of it 
has now become enormous. The 
import and export of cotton and 
cotton goods from England, in 1875, 
was as follows : — 

Vain", 


Eaw Cotton 'Imported in 1875 
„ Exported in 1874 


13,360,686 cwts. £46,320,361 

2,312,213 „ — 


Exports ix 1875. 



Cotton, Yarn and Twist . . 

„ Manufactures . * 

„ Printed or Coloured . 
,, Mixed Material . , * 

Cotton Predominating 
Lace and Patent Ket . . 

Hosiery— Stocking and Socks . 

Thread . • • • 

Other Manufactures • » , 


. 215,480,700 lbs. 13,170,020 

2,548,080,100 yards 32,230,596 

, 909,695,700 „ 19,889,878 

12,171,100 „ 469,093 

. — 1,133,853 

, 1,127,407 d 02 . pairs 378,740 

• 10,410,349 lbs. 1,904,749 

• ^ 913,743 
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The distincti-ve names bv which 
cotton 13 known in commerce are 
mostly derived from the countries 
which produce it ; the exceptions are^ 
sea-island cotton, and upland cotton. 
The former of these was first culti- 
vated in the low' sand}' islands near 
the coast of Charleston, in America, 
while the iattCT is growm in the inner 
or upland country. The sea-island 
cotton is the finest of the several 
varieties. The upland is often called 
Bowed Cotton. 

The spinning of cotton into the 
fo'.TO of yarn or thread requires 
many pi-eparatory processes ; short- 
stapled cotton is carded, but for the 
finer classes the combing machine is 
used. 

Cotton and Calico printing, the 
art of staining 'ivoven fabrics of cot- 
ton with various figures and colours. 

Cotton-gin, the machine used for 
separating cotton fibre from the seed. 

Cotton, Gun, is prepared by immers- 
ing cotton in nitric acid mixed wdth 
four times its weight of sulphuric 
acid. By this the cotton enters into 
chemical combination -with the ele- 
ments of the nitric acid setting free 
a corresponding quantity of water 
which is absorbed with the sulphuric 
acid. When at the highest point of 
nitration it is insoluble in ether and 
most powerful in its explosive efieets. 
The acid is then carefully washed out 
of the cotton, and when dry, it is fit 
for use. The temperature^at W'hich 
gun-cotton explodes has been care- 
fully determined — some ■will explode 
at 1S6^ Cent., or 272^ Fah., and 
other varieties at 180'^ Cent., or 356'^ 
Fah. When "i-veaker acid is used a 
substance is obtained which, w'hen 
dissolved in ether, forms collodion, 
(See Collodion^) 

Cotton-seed oil, the oil expressed 
from the seed of the cotton-plant. 

Couclied, laid close, as in a stratum. 

Couissinet. (See Conminet.) 

Coulisse, any piece of timber which 
has grooves in it; also pieces of 
wood which hold the floodgates in a 
sluice. 

Counter, that part of a vessel between 
the bottom of the stern and the wing 
transom and buttock. 

Counterfort, a pier, buttress, or ob- 
lique wall, built up against a wall to 
Stfcngtl^en and support it. 


Counter-gauge, m carpentnj, a 
method of measuring joints by trans- 
ferring the breadth of a mortise to 
the place on another timber where 
the tenon is to be made. 

Counter-lath., in tiling^ a lath placed 
by the e^'e. 

Counterpoise, any -iveight which, 
placed in oppo.sition to another 
weight, produces an equilibrium; 
but it is more commonly used to 
denote the w'eight used in the Ro- 
man balance, or steelyard. 

Countersinks, injoinerg^ are bits for 
W'idening the upper part of a hole 
in wood or iron, for the head of a 
screw or pin, and have a conical 
head. Those for wood hare one 
cutter in the conic surface, and 
have the cutting edge more remote 
from the axis of the cone than any 
other part of the surface. Coun- 
tersinks for brass have eleven or 
twelve cutters round the conic sur- 
face, so that the horizontal section 
represents a circular saw. These 
are called rose- countersinks. The 
conic angle at the vertex is about 
90 degrees. Countersinks for iron 
have two cutting edges, forming an 
obtuse angle. 

Count ervie-w, inpaintingf a contrast 
or situation in which* two things 
illustrate or set off each other. 

Count-house, equivalent to account- 
house or coimting-liouse,a reckoning 
house, in Derbyshire and in Corn- 
wall ; a house or room on the mine 
used for keeping accounts of the pro- 
ducts, etc. 

Country, The, in mining^ the rock 
through which the lode runs. 

Ooup-d^oeil, the general effect of a 
group or picture. As much as the 
eye can see at one view. 

Couple-close, a pair of spars of a roof; 
also used by heralds as a diminutive 
of the chevron. 

Coupled columns. When, from the 
extent between columns sometimes 
necessar}’- for the introduction of 
doors, windows, niches, or other 
decorations, neither the eustylos 
nor the diastjdos intercolumniation 
can be used,' coupled columns are 
frequently introduced. In this case 
two sist 3 dos intercolumniations are 
used; the column which would 
otherwise occupy the middle of the 
space being brought to the distance 
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of only half a diameter (or siitR- 
cient room for the projection of 
the capitals) from the extreme 
column. The middle space mil 
then be three diameters and a half. 
ThivS species has been called araeo- 
sistvlos. When buildings are small, 
the intercolumniations will not re- 
quire such particular attention to 
the foregoing rules, for columns 
should never be placed nearer to 
each other than three feet, which 
will allow for the easy passage of 
a bulky person. 

Coupling, in macliinery^ is the name 
given to various arrangements by 
which the parts of a machine may 
connected or disconnected at 
pleasure, or hy which a machine 
may be disengaged from, or re- 
engaged with, a i*evolving wheel or 
shaft, through which it receives 
motion from a steam-engine, water- 
wheel, or other prime mover, 
ouplings, in mill-work. It is fre- 
quently necessaiy to convey motion 
much farther than would be prac- 
by any one shaft, and there- 
often requisite to connect two 
or more shafts together. These 
connections are denominated coup- 
lings, and may be divided into two 
classes: Ist, those having two 
hearings ; 2ndly, those having one 
hearing. Couplings having two 
bearings have been long in use, 
and before those having one bear- 
ing, and are generally more simple 
in their construction. 

Coupling-box, a metal box for joining 
the ends of two shafts, so that they 
may revolve together. 

Course, a continuous range of stones 
or bricks, of uniform height, in the 
wall of a building. 

Course of Ore, in Cornish mining^ a 
regular vein of ore. 

Courses, sails that hang from a ship’s 
lower yards : the fore-sail is called 
the fore-course, and the main-sail 
the main-course. 

Courts of Justice : where causes 
are heard and tried : they were in 
Home adorned with statues, fine 
columns, and porticoes with double 
rows of columns. 

Cove, a cave, a recess ; any kind of 
concave moulding; the concavity of 
an arch or of a ceiling. 

Coved ceilingj the upper surface of an ' 


apartment formed in an arched or 
covered shape at its junction with 
the side walls. 

Covenants of the Old and New Testa- 
ment (The Two), in the Table of 
Symbols of the early ages, are re- 
presented by tlie ‘wheel in the 
middle of a wheel (Ezek.i. 16). 
Cover, slating, the part of the slate 
that is hidden ; the exposed part 
being called the margin. 

Cover, a turret or cupola on the roof 
of a hall or kitchen, pierced at the 
sides to let out smoke or steam. 
Cover-way, in roofing, the recess or 
internal angle left to receive the 
covering. 

Covie or Covey, a pantry. 

Coving, the exterior projection of the 
upper parts of a building beyond 
the limits of the ground-plan .-^^ — A 
term applied to houses, etc., that pro- 
ject over the ground-plot. Of a 

fireplace, the vertical sides, inclining 
backwards and inwards, for the pur- 
pose of reflectin " the heat. 

Cowrie Pine. (Bee Fines,) 

Cowl, a cover for the top of a chim- 
ney, made to turn round by the 
wmd, and used to fiicilitate the 
escape of smoke. 

Cowner, an arch part of a shin’s 
stern. ^ 

Coxswain, the person who steers a 
boat, and has charge of her. 

Crab, a wooden apparatus, something 
like a capstan, but not furnished 
with a drum-head ; it is used for 
similar purposes, with holes made to 

insert the bars. machine with 

three claws, used to launch ships, to 
■ heave them into the dock or oif the 
quay. Also a machine employed for 
raising weights. It consists of a 
winch and barrel worked by a wheel 
and pinion ; the whole fixed in a 
strong iron frame. A double handle 
enables two men to lift considerable 
loads. 

Crab, Cancer^ a sign in the Zodiac. 
Crab-tree, the wild apple-tree. The 
wood is used by mill-wrights for the 
teeth of wheels. (See Apple-tree,) 
Cracked, metal which has cooled too 
rapidly. 

Cracking, or Crackling Coal, a 
coal produced in Scotland, so called 
on account of the noise it makes 
when burning; also called parrot coal. 
Cracklin, a kind of china, the glagio 


CUM, 


CBANK. 


€UM 


of ivliicli is puj^oaely cracked all 
over as a decoration. 

Cradle, a frame placed under the bot- 
tom of a ship, in order to conduct 
her steadily into the water when she 
is to be launched, at which time it 
supports her weight while she slides 
dowm the descent or sloping passage, 
called the Ways, which are for this 
purpose daubed with soap or tallow. 

Craft, a general name for ail sorts of 
vessels employed to load or discharge 
merchant ships, or to cany alongside 
or yetiirn the guns, stores, or pro- 
visions of a man-of-war : such are 
lighters, hoys, barges, etc. 

Cramp, a short bar of iron, with its 
ends bent so as to form three sides 
of a parallelogram ; at one end a 
set-screw is inserted, so that two 
pieces of metal, being placed between, 
can be held firmly together by the 
screw. 

Crane, a machine used for hoisting 
and lifting stones, ponderous weights, 
and heavy goods, principally at 
wharfs and warehouses, now much 
employed for hoisting heavy build- 
ing materials; also as travelling 
cranes on framed scaffolding, for the 
assistance of masons, bricklayers, 
and other artisans in building, saving 
the time and labour formerly so 
much prolonged in the execution of 
the work to be done. 

Cranes, pieces of iron or timber at a 
vessefs sides, used to stow boats or 
spars upon. 

Crank, the condition of a vessel when 
she is inclined to lean over a good 
deal, and cannot bear much sail: 
this may be owing to her construc- 
tion, or to her stowage. ^The arms 

projecting from the main shaft of an 
engine, joined together at the outer 

ends. In mechanics, a square piece 

projecting from a spindle, serving bj'- 
its rotation to raise and fall the pis- 
tons of engines : it also denotes the 
iron support for a lantern, and the 
iron made fast to the stock of a bell. 

In. machinery, is a bend in an 

axle, by which a I’cciprocating mo- 
tion in a rod is made to produce a 
revolving motion of an axle and of 
a wheel which ma;f be connected 

with it. In turning, that part of 

the axle of the fly which is bent into 
three knees, or right angles, and 
three projecting parts: one of the 


parts is parallel to the axis, and has 
the upper part of the crank-hook 
collared round it. 

Crank-axle, the driving axle con- 
nected to the piston-rods of a loco- 
motive engine. 

Crank-hook, in turning., sometimes 
also called the connecting-rod, as it 
connects the treadle and the fly. 

Crank-pin, the cylindrical piece join- 
ing the ends of the crank arras, and 
attached to the connecting-rod, or, 
in vibrating engines, to the piston- 
rod: if the crank has only one 
arm the pin projects from the end 
of it. 

Crape, a light transparent stuff made 
of raw silk, gammed and twisted on 
the mill ; worn in mourning. 

Crayon, a chalk; a species of ma- 
terial for drawing. Black chalk, 
found in Italy, white chalk, found in 
France, and red chalk, form three of 
the best varieties of crayons: each 
has its own peculiar value as a draw- 
ing material. 

Cream of Tartar, an acid tartate or 
bitartrate of potash produced from 
the lees or deposits in wine casks. 
The rough or crude tartar is also 
known as argol. It is used as a 
source of tartaric acid, and in various 
branches of chemical manufactures. 

Creazes, in mining, the tin in the 
middle part of th*e huddle or dress- 
ing. 

Credence, the small table at the side 
of the altar, or communion table, 
on which the bread and wine are 
formally placed before they are con- 
secrated. 

Creeper, an iron instrument like a 
grapnel, writh four claws, used for 
dragging the bottom of a harbour or 
river, to find anything lost. 

Cremona School of Painting. 
Boccaccio Boccaccino bears the same 
character among the Cremonese, as 
Ohirlandajo, Mantegna, Yanucei, 
etc., in their respective schools. 
Camillo Boccaccino was the chief 
master of this school, pounded in 
the ancient maxims of his father. 

CreneEe, the embrasure of a battle- 
ment, or loopholes. 

Crenellated, loopholed ; a term ap- 
plied to the battlements or parapet 
of a castle. 

Orepido, according to Pliny, any 
raised basement upon which other 
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in the middle of their length, like 
an X. ^Bhe symbol of the Chris- 

tian religion. 

Cross, cross crnsse, cross-Bar, 
cross goffan, cross lode, either a 
vein of a metallic nature, or a soft 
earth, clay, or flookan, like a vein, 

I which iinheads and intersects the 
true lode. 

Cross-bars, round bars of iron bent 
at each end, used as levers to turn 
the shank of an anchor. 

Cross-beam, a beam laid across an- 
other. In a ship, a great piece of 
timber so called, crossing two others, 
called bitts, and to which the cable 
is fastened, when a ship rides at 
anchor. 

Oross-cbocks, pieces of timber iiiyed 
across the deadwood amidships^! to 
make good the deiieiency of the heels 
of the lower futtocks. 

Cross (cburoli), or a Greek cross, 
that in which the length of the 
transverse part is equal to that of 
the nave ; so called because most of 
the Greek churches were built in 

that form. Or a Latin cross, 

whose nave is longer than the cross 
part, as in most Gothic churches. 

Cross-course, a vein intersecting an- 
other at various angles, and some- 
times heaves the intersected vein out 
of its course. 

Cross-cut, a level driven at right 
angles to the direction of the vein. 

Cross-grained stuff, in joinery, wood 
having its fibres running in contrary 
positions to the surfaces, and which 
consequently cannot be made per- 
fectly smooth when planed in one 
direction, without turning it or turn- 
ing the plane. 

Cross-heads, in locomotive engines, 
the part of the motion into which 
the piston-rod is fitted on the cy- 
linder side and the connecting-rod 
attached on the driving wheel axle 
side. 

Cross-head guides, in locomotive en- 
gines, the parallel bars between 
which the cross-head moves in a 
right line wdth the cylinder and 
driving wheel axle: they are also 
called motion hars. 

Cross-head blocks, in locomotive en* 
gines, the parts which slide between 
the parallel guides. The ends of the 
cross-head are fitted into these blocks* 
The cross-head, cross-head guide% 


things are built or supported, as of 
a temple, altar, obelisk, etc. 


temple, altar, obelisk, etc. 

Crescent, or half-moon. 

Cresset, a brazier or cage to contain a 
light, also used in coal-pits under 
the name of fire-lamp. 

Crest, a term in heraldry; the badge 
of the helmet. 

Creste, the ornamented finishing sur- 
screen or canopy of a 


rounding 
building. 

Crest-tiles, those used to cover the 
ridge of a roof, upon which they fit 
on the principle of a saddle, 

Creux, a kind of sculpture, when the 
lines and figures are cut and formed 
within the face of the plate. 

Crib or Curb, a circular frame of 
W'ood, as a foundation for a bucking 
arrangement. 

Cringle, a short piece of rope with 
each end spliced into the bolt-rope 
of a sail, confining an iron ring or 
thimble. 

Criplings, shott spars at the sides of 
houses. 

Crista, a crest ; the apex or highest 
part of a shrine. 

Crockets, ornaments of foliage or 
animals running up the back of a 
pediment, arch-pinnacle, or spire, 
from the corbels below to the finial 
above, in which latter the crockets 
on both sides appear to merge. Pro- 
jecting leaves, flowers, or bunches of 
foliage, used in Gothic architecture 
to decorate the angles of spires, cano- 
pies, pinnacles, etc. 

Crocus, a red oxide of iron produced 
by calcining sulphate of iron, and 
used for polishing metals; also called 
rouge or colcotliar. | 

Cromlecii, in British antiquity, a ! 
monolithic building formed of two i 
upright stones supporting a 


or more upright stones supporting a 
horizontal slab. 

Crop, in mining, ore or tin of the first 
quality, after it is dressed or cleaned 
for smelting. 

Crosette, a truss, or console, in the 
flank or return of an architrave of a 
door, window, or other aperture in a 
wall. 

Crosettes, in decoration, the trusses 
or consoles on the flanks of the 
architrave, under the cornice. 

Cross, a gibbet constructed of two 
pieces of wood placed transversely, 
whether they cross each other at 
right angles at the top, like a T, or 
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and block, constitute what is called 
* the motion of the engine.’ 

Cross-liead, ikt steam, engine, a 
cross-bar hxed centrally on the top 
of a piston-rod, and connected to the 
beam : dts motion is conhned to a 
direct line by guides at each end : or, 
in the side-lever and beam engines, 
by an apparatus called a ‘parallel 
motion.’ 

Cross-jack: : the cross-jack yard is the 
lower yard on the mizen-mast. 

Cross-spales, pieces of timber placed 
across a vessel, and nailed to the 
frames, to keep the sides together 
until the knees are bolted. 

Cross-somer, a beam of timber. 

Cross-springer, in groined vauUing, 
the rib which extends diagonally ^ 
from one pier to another. j 

Cross-trees, pieces of oak supported 
by the cheeks and trestle-trees at the 
mast-heads, to sustain the tops on 
the lower mast, and to spread the 
top-gallant rigging at the top-mast 
, head. 

; Cross-vaulting is formed by the in- 

^ tersection of two or more simple 

vaults of arch-work. 

CrotcEet, a support, or piece of wood 
fitted into another to sustain it. 
Also crooked pieces of iron, used on 
board sloops and long-boats. 

Croud, or Crowd©, a crypt, or imder- 
,t croft of a church. 

Crow, or Crow-bar, an iron lever, 

‘ made with a sharp point at one end, 

and two claws at the other; used 
ill heaving and purchasing great 
weights. 

Crow-foot, a number of small lines 
rove through to suspend an awning. 

Crown, in geometry, a plane ring in- 
cluded between two concentric peri- 
ls meters, generated by the motion of 

‘ part of a right line round the centre, 

to which the moving part is not 
contiguous. 

Crown of an anchor, the place 
where the arms are joined to the 
shank. 

f Crown of an arch, that line or point 

upon its surface which is the highest 
or most elevated from its springing. 

Crown-post, the middle post of" a 
trussed roof. 

Crown-wheels. Circular motion is 
communicated at right angles bj' 
means of teeth or cogs situated 
parallel to the axis of the wheel. 

* 




Wheels thus formed are denominat ed 
‘ crown ’ or ‘ contrate wheels : ’ they 
act either upon a common pinion or I 

upon a lantern. | 

Crozier, the pastoral staff of a bishop I 

or mitred abbot, having the head 
curled round somewhat in the man- 
ner of a shepherd’s crook. 

Crucifix, a representation of our I 

blessed Saviour on the cross. I 

Crushing, grinding ores without ] 

wmter. !. 

Crustse, figures or images in low \ 

relief, embossed upon plate. j 

Orustarius, an artist; an engraver j 

for inlaid work, etc. \ 

Crutch, a knee or piece of knee tiiii- ^ 

ber, placed inside a vessel to secure j 

I the heels of the cant- timbers abaft. j 

Cryolite, a native compound of I 

aluminium, sodium, and fiuorine, I 

found at Arksutfiord in Greenland; j 

used for the manufacture of alum, I 

soda, and aluminium. I 

Cryophorus, an instrument in -which | 

water may be frozen by its own I 

evaporation in vacuo. I 

Chrot, a vault beneath a building, | 

either entirely or partly under- 
ground, frequently under churches 
and cathedrals. | 

Crypta, or Crypt, among the Romans, 
any long narrow vault, whether ; 

wholly or partially below the level 
of the earth. \ 

Crypto Portico, an enclosed gallery ’ 

or portico having a wall with open- I 

ings or windows in it, instead of ! 

columns at the side. 

Crystal, or Pock Crystal. This is 
another name for quartz, or pure 
transpai*ent silica. The regular 
shapes which are called crystals are 
frequently formed when the sub- 
stance passes from the fluid to the 
solid state. 

Crystalotype, a photograph on glass, 
and covered with glass. 

Ctesibica machina, a double-ae- 
tioiied forcing-pump invented by 
Ctesibius of Alexandria. 

Cuare (Cornish), a quarry of stones. 

Cubature, tbe cubing of a solid, or ^ 

measuring of the space comprehended 
in a solid, as in a cone, pyramid, 
cylinder, etc. 

Cube, or Hexahiedron, a regular 
solid body having six square and 
equal faces and sides, and its angles 
all right and therefore equal. 

^ 


Cubes, or Cube numbers, in arith- 
metic, and the theoiy of numbers, are 
those whose cube-root is a complete 
integer; or they are numbers pro- 
duced by multiph'ing a given num- 
ber twice into itself, or by the multi- 
plication of three equal factors. 

Cube-root, of a number, say 8, the 
number which multiplied into itself 
twice will produce 8, — namely, 2 ; 
or it is that number by which, if you 
divide a number twice, the quotient 
will be equal to itself. 

Cubic foot of water, what a vessel 
one foot square and one foot deep 
will hold ; it weighs 62*4 lbs. avoir- 
dupois. 

Cubicule, among the Romans, a bed- 
ebamber, tent, or balcony. 

Cubiculum, according to Pliny, a 
room furnished with a sofa or bed. | 

Cubile, the ground-work or lowest 
course of stones in a building. j 

Cubit, a measure used among the i 
ancients, and which the Hebi'ews 
call ‘amma,* the mother of other 
measures. A cubit was originally 
the distance from the elbow to the 
extremity of the middle finger; 
which is the fourth part of a well- ^ 
proportioned man’s stature. 

Cubital, a bolster or cushion for the 
elbow to rest upon, for invalids. 

Cuboch, a name for the unit or in- 
teger of a power, being the effect 
produced by one cubic foot of water 
in one foot perpendicular descent. 

Cuckold’s-ueck, a knot by which a 
rope is secured to a spar, the two 
parts of the rope crossing each other 
and seized together. 

Cuddy, a cabin in the fore part of a 
boat. 

Cud-bear, a violet powder used in 
dj'eing; prepared from moss grow- 
ing on the rocks i^Lccanora taria- 
rea'). 

Culage, the laying up a ship in the 
dock, to be repaired. 

Cul-de-four of a niche, arched roof of 
a niche, on a circular plan, a sphe- 
rical vault. 

Cul-de-lampe, for several decorations 
both of masonry and ironeiy. 

CuBis, a gutter in a roof; any gi-oove 
or channel. 

Culm, the parliamentary name for 
antluracite stone coal ; the Kilkenny 
coal of Ireland; the anthracite of 
South Wales, 


Oulmen, the roof of a heuse or 
church. 

Oulverhouse, a dove-cot or pigeon- 
house. 

Culvert, an arched drain for the pas- 
sage of water. -An arched passage 

or bridge beneath a road, canal, or 
railway. 

Culver-tail, to clove-tail. 

Cuneus, the wedge. The division 

of the audience part of a theatre 
comprehended between two adjoining 
scalaria or staircases which lead from 
one pimeinctio to another : so called 
from its form, which resembles a 
wedge. The foremost, cunei were 
termed • cavea prinia ; ’ the middle, 
‘cavea media;’ and the uppermost, 
‘cavea SLimma,’ The whole of the 
audience part, exclusive of the or- 
chestra, was likewise called ^ cavea.’ 

Cup and Cone, m metallurgij. Ap- 
paratus used for charging iron fur- 
naces which are worked with clamped 
tops for collecting the waste gases. 

Cupboards fonnerly answered in 
some respects to the sideboards of 
the present clay. They were some- 
times mere planched tops, resting^ on 
trestles, or fixed with legs against 
the wall ; at others, framed on stages, 
rising one above another, and move- 
able: these were called ‘joined cup- 
boards,’ occasionally carved, and, 
like tables, covered with carpets. At 
the marriage of Prince AiThur, son 
of Henry VII., in the hall was a 
triangular cupboard, five stages liigb, 
set with plate, valued at £1,200, en- 
tirety ornamental ; and in the ‘ utter 
chamber,’ where the princess dined, 
was another cupboard, ‘set with 
gold plate, garnished with stone and 
pearl,’ and valued at £20,000. 

Cupola, a small room, either circular 
or polygonal, standing on the top 
of a dome: by some it is called a 

lantern. ^A spherical or spheroidal 

covering to a building, or any part 
of it. » 

Gup-valve, for a steam-engine : it 
resembles a conical valve, made to 
fit a cover in the form of a vase or 
of the portion of a sphere. 

Curia, in architecture, the building 
in which the highest council of the 
Roman state assembled, described 
by Vitruvius as being adjacent to 
the agora or forum. 

Curlmg-stuff, in joinery, that which 
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is produced by the winding or 
coiling of tlie fibres round the 
boughs of a tree, when they begin 
to shoot out of the trunk. 

Current, a stream or flux of water in 
any direction. The setting of the 
current is that point of the com- 
pass towards which the waters 
run ; and the drift of a current is 
the rate it runs per hour. 

Curtilage, a term formerly applied to 
the division or boundary of mano- 
rial lands. 

Curve, hi geometry^ a line wherein 
the several points of which it con- 
sists tend several ways, or are po- 
sited towards ditferent quarters. 

Curvilinear, consisting of curved 
lines. 

Cushion-capital, the capital of a 
column so sculptured as to resemble 
a cushion pressed down by the 
weight of its entablature. 

Cushions and window-pillows 
were, in Tudor times, stufled — not 
unlike the woolsack of the LordChan- 
cellor — in round, square, and oblong 
shapes, covered with carpet-work, 
velvet, or embroidery. 

Cusps, projecting points forming the 
featherings or foliation- in Gothic 
tracery, archery, panels, etc. 

Cut, in mining^ to intersect a vein, 
branch, or lode, by driving hori- 
zontally or sinking perpendicularly 
at right angles. 

Cutler’s Green Stone. (See Rones.') 

Cutter, a small boat ; also a kind of 
sloop. 

Cutting. Cutting instruments act in 
dividing bodies upon the same 
principle as the wedge. The blade 
of the instrument is in general a 
thin wedge, but the edge itself is 
usually much more obtuse. 

Cutwater, in a ship^ is the sharp part 
ofthe head under the beak or figure. 

Cyanot 3 rpe, a photographic p>rocess 
devised by Sir John Herschel. (See 
Photography.) 

Cyanogen, a compound of carbon 
and nitrogen. 

Cycle, a round of time ; a space in 
which the same revolution begins 
again ; a periodical space of time. 
A lunar cycle is a period of nine- 
teen years. A solar cycle is a 
period of twenty-eight years, after 
which the days of the month re- 
turn to the saine days of the week* 


Oyclograph, or Arcograpli, an in- 
strument for drawing arcs of circles 
without centres, used in architec- 
tural and engineering drawings 
when the centres are too distant 
to be conveniently accessible. 

Cycloidal curves are defined as 
follows: 1. When a circle is made 
to rotate on a straight line, the 
figure described on the plane of 
the basis by any point in the plane 
of the circle is called a trochoid: 
a circle concentric with the gene- 
rating circle, and passing through 
the describing circle. 2. If the 
describing point is in the ciiXjum- 
ference of the rotating circle, the 
two circles coincide, and the curve 
is called a cycloid. 3. If a circular 
basis be substituted for a rectilinear 
one, the trochoid will become an 
epitrochoid, and the cj’cloid an 
epicycloid ; the hypocycloid is formed 
by a circle moving on the inner cir- 
cumference of the basis. 

Cyelopean Architecture, a class of 
building supposed to have preceded 
the invention of the classic orders 
in Greece, and attributed to tli%« 
Cyclopes. 

Cyclopean wall, the oldest example 
of mason-work in Italy: in town- 
walls only has this style of building 
been used. The history of its origin 
is obscure. A large irregular mass 
of stone, having three, four, five, 
or more sides, hewn only on the 
irre^lar sides to be built upon, 
begins a wall : to this mass others 
are added, the sides of which are 
made to fit the irregular sides of 
the first block ; and on these again 
others of similar forms are built in 
the same manner. 

Oycorama, a series of views which 
being wound round a cylinder pass 
before the spectator in consecutive 
order 

Cyclostylar, relating to a structure 
composed of a circular range of 
columns without a core; with a 
core, the range would be a peri- 
style. 

Cylinder, a body having two fiat sur- 
faces and one circular: for instance, 

a roller is a cylinder. A roUer 

used forlevelKng and condensating 
the ground in agricultural and other 
operations* 

Cylinders, in steam-engines^ hollow 
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cylindiical ‘v^essels: within the cy- 
linder the steam exerts its power 
upon the piston, which, by means 
of its rod, transmits it to the other 
parts of the engine. In locomotive 
engines, holio-w vessels usually 
made of cast-iron, and bored out 
accurately, into which pistons are 
fitted steam-tight, yet easily’’ mov- 
able the pressure of the steam. 

Cylinder cocks, in steam-engines, 
cocks placed in convenient parts 
of the cylinder for admitting oil to 
lubricate* the piston, or by which 
to blow out the condensed steam, 
or any deposit in the cylinders. 

Cylinder cover, in steam-engines, the 
lid bolted to a flanch round the top 
of a cylinder, so as to be perfectly 
steam-tight : it has a studing-box 
cast in the centre, through which 
the piston-rod alternates. 

Cylindrical vault, a vault without 
groins, resting upon two parallel 
walls. 

Cylindrical walling is that erected 
upon a circular plan, forming a 
cylinder, or a part less than a cy- 
linder, according as the plan is an 
entire circumference or a less por- 
tion. 

Cyling, ancient term for ceiling. 

Cyma, called also oymatium, its 
name arising from its resemblance to 
a wave ; a moulding which is hollow 
in its upper part, and swelling be- 
low. There are two sorts,— the 
Cyma recta, just described, and | 
the Cyma reversa, whose upper i 
part swells, whilst the lower part 
is hollow, 

Cymatium, a moulding whose section 
or profile is convex below and con- 
cave above, somewhat resembling the 

letter S. In sca/ptwrc, carved work 

resembling rolling waves. 

Cymophiane, a mineral of a green 
colour, a variety of chrysoberyl. 

Cypress-tree, one of the evergreens ; 
very proper to mix with pines and 
firs in forming clumps. The wood 
of the cypress is very valuable, 
when grown to a size fit for planks, 
which dimension it attains in as 
short a time as oak, It was much 
used by the ancients, and was em- 
ployed in the original doors of St. 
Peter’s at Pome, which, on being 
replaced, after six hundred years, 
by gates of brass, were found to be 


perfectly free from decay, and -witli- 
in to have retained part of the ori- 
ginal odour of the wood. 

Cyrtostyle, a circular projecting por- 
tico. 

Cy tisus, a genus of ornamental shrubs, 
including laburnums and brooms. 

Cyaioenus, anciently a hall decorated 
with sculpture. 
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Dabber, an instrument made of a 
solid mass of wool encased in leather, 
fastened to a wooden handle. It is 
used in the first process of engraving 
to distribute the etching grouiid over | 

the plate of metal. 

Bactylus, a Greek measure of lengtli, t 

the sixteenth part of an English 
foot. 

Dado, a term for the die or plane face 
of a pedestal. The dado employed 
in the interior of buildings is a con- 
tinuous pedestal, with a plinth and 
base moulding, and a cornice or dado 
moulding surmounting the die.— — 

The solid block or cube forming the 
body of a pedestal, in classical 
architecture, between the base 
mouldings and cornice ,* an archi- 
tectural arrangement of mouldings, 
etc., round the lower part of the 
walls of a room. 

Bagger, in ship-huildmg, a piece of 
timber that crosses all the poppets 
of the bulge-w'ays, to keep them to- 
gether: the plank that secures the 
heads of the poppets is called the 
dagger-plank. 

Bagger knees are lodging knees, 
witii side arms cast down and bolted 
through the clamp ; they are placed 
at the low'er decks of some ships, in- 
stead of hanging knees, to preserve 
as much stowage in the hold as 
possible. 

Bagnerreotype, a photographic pro- 
cess — so called after the inventor, 

M. Daguerre, the celebrated dioramic 
painter. The process was as follows : 

Copper plated with silver, being very 
carefully polished, was exposed to 
the vapour of iodine, until a delicate 
film, of the yellow iodide of salver 
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was formed. This plate was placed 
in the camera obscura, and the len- 
ticular image allowed to fall upon it. 
When removed from the camera no 
image should be formed ; the plate 
is then exposed to the vapour of 
mercury, by which the picture was 
evoked in the most exquisite minute- 
ness of detail. The picture being 
rendered insensible to light by being 
washed with the hyposulphite of 
soda, the process was complete, 
except varnishing it: to prevent 
the destruction of the design by 
nibbing off the condensed mer- 
cury. This process as now rarely 
employed. 

X)airy-£ouse, a place for keeping 
milk. 

BaiSj ill early domestic architecture, 
the chief seat at the high boai*d or 
principal table (cross-table) in a 
baronial hall ; also the principal 
table itself, and the raised part of 

the floor on which it is placed. 

A canopy to cover an altar, throne, 
or tribunal ; the chief or upper table 
in a monastery. 

Dam, a bank or construction built 
across a river or stream, for the 
purpose of raising the levcd of the 
water on the opposite side of it. 
Bams built for the purpose of inland 
navigation, or for that of securing 
a water power, may be considered 
as having a more permanent cha- 
racter. In metallurgy, a wall of 

flre-brick closing the hearth of a 
blast furnace. 

Damascus blades, swords or scymi- 
tars formerly made at Damascus, re- 
markable for their watering, 

Damascus steel, a sort of steel 
brought from the Levant, greatly 
esteemed for the manufacture of cut- 
ting instruments. 

Damask, a variegated textile fabric. 

DamascLuine, a term applied to orna- 
mental work of gold or silver, these 
metals being carefully inlaid in iron 
or steel. 

Dammar gum or Bamar, the resin 
of certain trees indigenous to the 
Indian Islands — Damar-hatu in Ma- 
lay, and the Damar-seLo in Java. 

It is used for mounting purposes 
instead of Canada balsam. The 
best form of vamish is to dissolve 
one ounce of gum-damraar in a fluid 
ounce of turpentine ; to dissolve one 


ounce of mastic in two fluid ounces 
of chloroform, and mix. 

Damonico or Monicon, a compound 
of terra di sienna and Roman ochre, 
burnt, and having all their qualities : 
it is rather more russet in Ime than 
the orange de Mars, has considerable 
transparency, is rich and durable in 
colour. 

Damp, in mining, the Bampf of the 
German miner. Bad air. Fire- 
damp is a mixture of carburetted 
hydrogen with the air, forming an 
explosive mixture. Choke-damp is 
carbonic acid, and after-damp is the 
air deficient in oxygen, and contain- 
ing much carbonic acid, which fol- 
lows an explosion of fire-damp. 

Damper, a valve placed in a chimney 
to dimiuish the draught when the 

heat is too intense. In locomotive 

engines, a kind of iron Venetian 
blind, fixed to the smoke-box end of 
the boiler, in front of the tubes : it is 
shut down when the engine is stand- 
ing, and thus stops the draught and 
economizes fuel ; but ifc is opened 
when the engine is running. 

Dampy, in mining, when foul gases 
do not move freely by the ordinaiy 
natural ventilation in a colliery, it is 
said to be dampy. 

Daneette, in heraldry, zigzag or 
chevron fret ; seen in Norman 
buildings. 

Dark drifts, small openings in the 
lead mines of the Richmond district, 
Yorkshire, are so called. 

Dasb-wlieels, revolving wheels, used 
in the washing processes of calico- 
printing. 

Data, a term for such facts, things, or 
quantities as are given or known, in 
order thereby to find other things 
that are unknown. The Data, useful 
in various calculations of the proper-' 
ties of materials, wffiich were grouped 
together in the previous edition, will 
now be found under the respective 
heads. 

Datisca yellow, a yellow dye ob- 
tained from the Datisca canna- 
hina, used for dyeing stuffs of a per- 
manent yellow. 

Davit, in navigation, short booms or 
irons projecting from the side of a 
ship to which the boats are atta/ffied 
when hoisted out of the water. 

David*s-staff, an instrument used 
in navigation. 
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Bay, or Bay, «« architeciurej one of 
the lights or compartments between 
inullion and miillion, in the great 
%vindows of the pointed style. 

Bays, in early domestic arcldtecture^ 
the bay or lights of a window; the 
spaces between the mullions. 

Bead colouring is the first layer of 
colours, consisting usually of some 
shade of grey. Its design is to 
receive and preserve the finishing 
colours ; and it is called dead be- 
cause it is not seen when the work 
is completed. 

Dead doors, in slup-hnilding, fitted to 
the outside of the quarter-gallery 
doors, ill case the quarter-gallery 
should be carried away. 

Dead dipping, the process of giving, 
by the action of an acid, a dead pale 
yellow colour to brass. 

Dead eyes, blocks with three holes 
fixed in the channels, to receive the 
lanyards of the shrouds. 

Bead flat, the name of a midship 
hoard. 

Bead liglits, in navigation, wooden 
shutters for the cabin windows, 
'which are fastened on when the sea 
runs high. 

Bead-neap, a low tide. 

Bead oil, the oil obtained from coal 
after the light oils have been distilled 
over. 

Bead reckoning, the estimation 
which seamen make of the ship’s 
place, by keeping an account of her 
way by the log, by the course steered, 
and by rectifying the whole by al- 
lowance for drift, leeway, etc. 

Bead rising is that part of the ship 
that lies aft, between her keel and 
floor timbers. 

Bead ropes, ropes 'which do not run 
in any block or pulley. 

Bead, or Beads, in mining, places 
where no ore is to be found in a 
mine. The waste heaps entirely 
barren of any ore. 

Bead shore, a piece of timber worked 
up in brick-work, to support a super- 
incumbent mass until the brick-work 
Avhich is to carry it has set or become 
hard. 

Bead water, the eddv water imme- 
diately at the stern of a ship while 
under way. 

Bead wood, pieces of timber fayed 
on the keel to seat the fl.ow-timber 3 
on afore and abaft the floors, and 
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continued as high as the cutting 
down of the floors. 

Beafening sound-boarding, the 
pugging used to prevent the passage 
of sound through wooden partitions. 

Beal, the w'ood of pine trees. 

Beambulatory, an ambulatory or 
cloister for exercise ; also the aisles 
of a church, or the porticoes round 
the body of a church. 

Bearn, a door-post, or threshold ; to 
conceal, or shut up, Provincial 

Debacle, a great aqueous torrent, a 
breaking up and transport of massive 
rocks and gravel by an enormous 
rush of water. 

Debris, fragments of rocks, boulders, 
gravel, sand, trunks of trees, etc.,' 
detached from the summits and sides 
of mountains by the effect of the 
elements. 

Decade, a sum of ten units. 

Decadence, ‘Declension from the 
standard of excellence. In ancie7it 
art, it is applied to the works of the 
ages whicli succeeded the fall of 
Home, until the revival of classical 
researches in the fourteenth century. 
In modern arl it is applied to that 
'which succeeded the Renaissance, 
and began to assume the rococo of 
Louis Qiiinze.’ — Fairliolt. 

Decagon, in geometry, a plane figure 
of ten sides. 

Decalogue, the Ten Commandments 
delivered to the Israelites from Mount 
Sinai, in which the moral law is 
summarily comprehended. The Jew's 
call these precepts ‘ The Ten Words.’ 
The practice of painting the Ten Com- 
mandments over the altar was com- 
monly adopted in churches in Eng- 
land after the Keformation up to a 
comparatively recent period until 
the use of sculptured and pictured 
reredoses was revived. 

Decanicum, an ecclesiastical prison. 

Decarbonisation. Cast-iron articles 
are exposed to a strong heat in con- 
tact with some peroxide of iron, by 
which it is deprived of its carbon, 
and rendered tough. 

Decastyle, in architecture: a temple 
is said to be decastyle when its por- 
tico contains ten columns in a line, 

^A portico consisting of ten 

columns in front. 

Decempeda, a ten-foot rod employed 
by architects and surveyors for 
taking measurements. 
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Pecemremis, a vessel witli ten banks 
of oars on a side. 

Pecimal, tlie term applied to tbe 
common system of arithnietieal no- 
tation where each digit is ten times 
the value of that preceding it to the 
rif^ht and one-tenth of that following 
itlo the left. Also used to signify 
the fraction of one-tenth part. 

Peokj the tloor of a ship. 

Peclination, in a&tro7iomij, the angu- 
lar distance of a star or planet north 
or south of the celestial equator. 
Jn magneiim, the angle made by 
the magnetic meridian with the as- 
tronomical. It is more generally 
called the variation of the compass. 

Decoration, the combinatiou of orna- 
mental objects which are employed 
in great variety, principally for the 
interior and exterior of all kinds of 
edifices, and for purposes of art gene- 
rally. Nothing can be more judicious 
or appropriate than the sculpture in 
the metopes and pediment of the 
Parthenon. Or namen t here not only 
creates a variety on the surface of 
the work, but relates, by the aid of 
the sculptor, a history intimately 
connected with the religious and 
moral destination of the edifice to 
which it is applied. 

Definitions in geometry .*— • 

1. A point is that which hath no 
parts, or which hath no magnitude. 

2. A line is length without 
breadth. 

3. A superficies has length and 
breadth, 

4. A solid is a figure of three di- 
mensions, having length, breadth, 
and thickness. Hence surfaces are 
extremities of solids, and lines the 
extremities of surfaces, and points 
the extremities of lines. 

If two lines will always coincide 
however applied, when any two 
points in tbe one coincide with the 
two points in the other, the two lines 
are called straight lines, or otherwise 
right lines. 

A curve continually changes its 
direction between its extreme points, 
or has no part straight. 

Parallel lines are always at the 
game distance, and will never meet, 
though ever so far produced. Oblique 
right lines change their distance, and 
would meet, if produced. 

One line is perpendicular to an- 


other when it inclines no more to 
one side than another. 

A straight line is a tangent to a 
circle when it touches the circle 
without cutting, when both are pro- 
duced. 

An angle is the inclination of two 
lines towards one another in the 
same plane, meeting in a point. 

Angles arc either right, acute, or 
obtuse. 

A right angle is that which is 
made by one line perpendicular to 
another, or when the angles on each 
side are equal. 

An acute angle is less than a right 
angle. 

An obtuse angle is greater than a 
right angle. 

A plane is a surface with which a 
straight line will ever^nvhere coin- 
cide; and is otherwise called a 
straight surface. 

Plane figures, hounded by right 
lines, have names according to the 
number of their sides, or of their 
angles, for they have as many 
sides as angles : the least number is 
three. 

An equilateral triangle is that 
whose three sides are equal. 

An isosceles triangle has only two 
sides equal. 

A scalene triangle has all sides 
unequal. 

A right-angled triangle has only 
one right angle. 

Other triangles are oblique-angled, 
and are either obtuse or acute. 

An acute-angled triangle has all 
its angles acute. 

An obtuse-angled triangle has one 
obtuse angle. 

A figure of four sides, or angles, is 
called a quadrilateral, or quadrangle. 

A parallelogram is a quadrilateral, 
which has both pairs of its opposite 
sides parallel, and takes the following 
particular names ; — 

A rectangle is a parallelogram, 
having all its angles right ones. 

A square is an equilateral rect- 
angle, having aU its sides equal, and 
all its angles right angles. 

A rhombus is an equilateral pa- 
rallelogram whose angles are ob- 
lique. 

A rhomboid is an oblique-angled 
parallelogram, and its opposite side# 
only are equal. 
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A trapezium is a quadrilateral, 
Tvliich lias neither pair of its sides 
parallel. 

^ A trapezoid has only one of its 
sides parallel. 

Plane figures, having more than 
four sides, are iii general called pol}’- 
gons, and receive other particular 
names according to the number of 
their sides or angles. 

^ A pentagon is a polygon of five 
sides, a hexagon of six sides, a hep- 
tagon seven, an octagon eight, an 
enneagou nine, a decagon ten, an 
nndecagon eleven, and a dodecagon 
t^velve sides. 

A regular polygon has all its 
sides and its angles equal ; and if 
tliey are not equal, the polygon is 
irregular. 

An equilateral triangle is also a 
regular figure of three sides, and a 
square is one of four ; the former 
being called a trigon, and the latter 
a tetragon. 

A circle is a plane figure, bounded 
by a curve line, called the circum- 
ference, which is everywhere equi- 
distant, from a certain point within, 
called its centre. 

The radius of a circle is a right 
hue drawn from the centre to the I 
circumference. 

A diameter of a circle is a right 
line drawn through tlie centre, ter- 
minating on both sides of the cir- 
cumference. 

An arc of a circle is any part of 
the circumference. 

A chord is a right line joining the 
extremities of an arc. 

A segment is any part of a circle 
bounded by an arc and its chord. 

A semicircle is half a circle, or a 
segment cut off by the diameter. 

A sector is any part of a circle 
bounded by an arc, and two radii 
drawn to its extremities. 

^ A quadrant, or quarter of a circle, 

IS a sector having a quarter part 
of the circumference for its arc, and 
tlietwo radii perpendicular to each 
other. 

The height or altitude of any 
figure is a pei'iDendicular let fall 
from an angle or its vertex to the 
opposite side, called the base. 

The measure of any right-lined 
angle is an arc of any circle con- 
tamed between the two lines which 


form the angle, the angular point 
being the centre. 

A solid is said to be cut by a plane 
when it is divided into two parts, of 
wliich the common surface of separa- 
tion is a plane, and this plane is 
called a section. 

Definitions of solids : — 

A prism is a solid, the ends of 
which are similar and equal paral- 
lel planes and the sides parallelo- 
grams. 

If the ends of the prism are per- 
pendicular to the sides, the prism is 
called a right prism. 

If the ends of the prism are oblique 
to the sides, the prism is called an 
oblique prism. 

If the ends and sides are equal 
squares, the prism is called a cube. 

If the base or ends are parallelo- 
grams, the solid is called a parallelo- 
piped. 

If the bases and sides are rect- 
angles, the prism is called a rect- 
angular prism. 

If the ends are circles, the prism is 
called a cylinder. 

If the ends or bases are ellipses, 
the prisna is called a cylindroid. 

A solid, standing upon any plane 
figure for its base, the sides of which 
are pipe triangles, meeting in one 
point, is called a pyramid. 

The solid is denominated from its 
base, as a triangular pyramid is one 
upon a triangular base, a square 
pyramid one upon a square base, 
etc. 

^ If the base is a circle or an ellip- 
sis, then the pyramid is called a 
cone. 

If a solid be terminated by tw'o 
dissimilar parallel planes as ends, 
and the remaining surfaces joining 
the ends be also planes, the solid is 
called a prismoid. 

If a part of a pyramid next to the 
vertex be cut off by a plane parallel 
to the base, the portion of the pj^’a- 
mid contained between the cutting 
plane and the base is called the frus- 
tum of a pyramid. 

A solid, the base of which is a 
rectangle, the fi.)ur sides joining the 
base plane surfaces, and two oppo- 
site ones meeting in a line parallel 
to the base, is called a cuneus or 
wedge. 

A solid terminated by a surface 
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is everywhei-o ‘‘“tant 

from a certain point iiiUun it 

calledaspliercor gloiie. 

If a sphere he cut by any two 
planes, the portion contained be- 
tween the planes is callort zone, 
La each of the parts contamed hy 
Lplane and the curved surtaco is 
railed a se£!;ment. 

If a semi-ellipsis, having an axis 

for its diameter, be revolved rownd 
this axis iintil it come to the place 
•\vhence the motion began, the solid 
formed by the circumvolution is 

called a spheroid. 

If the spheroid be generated round 
the greater axis, the solid is called a 

prolate spheroid. _ 

If the solid be generated round 
the lesser axis, the solid is called an 
oblate spiheroid. ^ , , 

A solid of any of the above struc- 
tures, hollow within, so as to contain 
a solid of the same structure, is 

called a hollow solid. 

DefiLagrator. This name was applied 
to Hare’s voltaic battery which was 
arranged for producing intense light 
and heat. . 

Deflection, a term applied to the dis- 
tance by which a curve departs from 
another curve, or from a straight 

pxie. The deviation of a shot from 

its course. The disturbance or de- 

viation of a ray of light from its 
course w'hen polarised or refracted, 
or of a magnetic needle acted on by 
a force displacing it from its position 
of equilibrium. 

Degree, the 360th part of the circum- 
ference of a circle. The length of 

an arc of one degree of the meridian 

equal to CO geographical miles. 

The unit of measure in thermometry, 
"ivliich varies according to the scale, 
being tSu of the distance between the 
freezing and boiling points in the 
Centigrade scale, -io iu Reaumur’s, 
and Th Fahrenheit’s. 

Delf, a common, cheap, and durable 
potterj", of rude design and gaudy 
colour ; made at Delft in Holland. 

Delicacy, a term used in art to de- 
scribe refinement in manipulation, 
and softness of expression or colour. 

Deliquias, according to Vitruvius, 
gutters, or drains. 

Delivery valve, the upper valve in 
the air-pump, or that through which 
the water is lifted into the hot well ; 
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used when speaking of any sort 

Ofpupp, 

J-'Glphica, a table made of marble or 
wronzo, and resembling a tripod. 

a^elubrum, a font or baptismal basin, 
antiquity, a church, chapel, 
temple, or consecrated place. Also 
that part of a Roman temple in 
Jdiich the altar or statue of the 
cieity was erected. 

Delving, the act of digging— the verb 
rie/ue is to dig. 

Demesne, lands belonging to the lord 
a manor, and which are conti- 
guous to the manor-house. ‘ 

Demi-relievo, in sculpture, half- 
raised figures from the plane, as if 
cut in turn, and only half-fixed to 
the plane. 

is that shade seen when 
the sun shines on a house, or any 
other object, making an angle of 
nearly 45® on the ground plane, or 
when it shines more on the front 
than on the end. 

Dendiculus, a member in the Ionic 
and Corinthian entablatures, occur- 
ring between the zophorus and co- 
rona, and, properly speaking, a part 
of the latter : so called because it 
represents denticuli, or small teeth, 
placed at equal intervals apart. 

Dendrometer, an instrument for the 
measuring of trees. 

Dentils, ornaments resembling teeth, 
used in the bed-mouldings of lonici 
Corinthian, and Composite cornices. 

Departure, in navigation, is the east- 
ing or westing of a ship with re- 
spect to the nieridiau from ■which 
she departed or sailed ; or it is the 
difference of longitude between the 
present meridian and where the last 
reckoning was made. 

Depression of tlie pole, in naviga- 
tion ; so many degrees as you sail 
from the pole" towards the equator, 
so many you are said to depress the 
pole, because it becomes so much 
lower in the horizon. 

Derrick, in navigation, a tackle used 
at the outer quarters of the mizen- 
yard ; it also signifies a prop or 

support to sheers, etc,^ Sheers SQd 

Gyn have one object in common, — 
to find a point or fulcrum in space 
to which the pulley, in the shape of 
block and tackle, is to be supplied ; 
and this is effected by the above, on 
on^ two, and three legs, respectively# 
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In tbe derrick and sheers, stability 
is given by guys ; in the gyii, they 
are unnecessary. Wherever these 
guys are used, great attention must 
be paid to their being -well fixed, or 
being (when requisite) duly eased- 
ofi': when accidents occur from 
neglect in this respect, they are 
generally very severe. 

Describent, m geometj'i/^ is the line or 
surface from the motion of which 
a surface or body is supposed to be 
generated or described which cannot 
be measured. 

Descriptive geometry : the applica- 
tion of geometry to the repi-eseiita- 
tion of the forms of bodies upon a 
plane in such a manner that their 
dimensions may be measured or com- 
puted, as distinguished from perspec- 
tive projections %vlnch give only a 
pictorial representation. 

Desiccation, the operation of drjdng 
bodies, sometimes effected by drying 
f in the air, sometimes in warm cham- 

I bers, by the air-pump, etc. Sugar 

crystals, fibrous substances, and 
f textile fabrics are often dried by 

the action of centrifugal force. 

' Design, a term in the fine arts, is em- 
> ployed first to signify the art of 

drawing or representing in lines 
the form of any object; next it ex- 
presses the combination of inven- i 
tion and purpose which enables the | 
artist to compose a picture or a 
group, without reference to the 
material in which it is executed. 
Designing, the art of delineating or 
drawing the appearance of natural 
objects by lines. 

Destina, according to Yitruvius, a 
column or pillar to support an edi- 
fice. 

DetacLed, figures that appear to stand 
out one from the other or from the 
background, are said to be detached. 
D 6tremp e, in pa inting^ Drench for dis- 
, temper, which see. 

Device, an emblem or ensign for- 
merly home on shields or em- 
broidered upon banners as a cogni- 
zance ; contenaporary, in the history 
of heraldiy, with coat armour it- 
self. In heraldry, painting, etc,, 

any emblem used to represent a cer- 
tain family, person, action, or quality 
with a suitable motto, applied in a 
figurative sense. 

PevonsMre Oil stone, a good stone 


for sharpening cutlery, which is found 
near Tavistock. 

Dextrine, starch gum. When starch 
is heated, it is converted into a gum, 
which is called dextrine, or right- 
handed, because its solution turns the 
polarised ray of light to the right- 
hand: common gum acting in a con- 
trary di rection; also known as Britisli 
gum. It forms the adhesive material 
of postage stamps. 

Diagonal, a line joining two opposite 
angles of a poh'gon. 

Diagonal rib, "a projecting band of 
stone or timber passing diagonally 
from one angle of a vaulted ceiling 
across the centre to the opposite 
angle. 

Diagonal scale. Equidistant parallel 
lines cut all lines drawn across 
them into equal parts ; consequently 
a set of equidistant parallels laid 
down upon a ruler, with oblique 
lines of various lengths drawn across 
them, give with the compasses 
the means of immediately taking off 
various proportions of those lines. 

D iagr am, a delineation of geometrical 
figures; a mathematical illustration. 

Also applied to any picture used in 
teaching, 

Diagraphic Art, the art of painting ^ 

or engraving (<'>?>ao&/e). 

Dial, an insirument showing the time 
by the sun’s shadow : it consists of 
a triangular plate called th^ gnomoii ■ 

placed in the plane of the meridian, 
which measures the hours by the 
angle made by its shadow upon the 
dial proper. There are a great va- 
riety of dials, according to whether 
they are horizontal, oblique, or ver- 
tical. Also a suiweying instrument 
used by miners. 

Diallage, Iridescent, a variety of 
augite often associated with serpen- 
tine. Bronzite and hypersthene are 
similar minerals. 

Dialling, the art of surveying with 
dials. 

Dialysis, a process of analysis de- 
pending upon the differential rate 
of the diffusion of liquids through 
porous septa. Uiicrystallisable bo- 
dies diffuse much more slowly than 
crystallisable ones, so that sugar 
may be separated from gum or salt 
from gelatine by merely allowing 
their solutions in water to be sub- 
jected to the action of a parchment 
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paper septum or dial 3 ^sis /or a few 
hours. 

Bia-maguetisni, magnetism existing 
in bodies diffei'ent in its character 
from the magnetism of iron or steel. 
While the magnetic body tends to 
a north and south direction, a dia- 
magnetic body places itself at right 
angles to this direction. Bismuth 
and silver are amongst the most re- 
markable dia-raagnetic metals. 

Diamicton, according to Pliny, a 
term used by the Koman builders to 
designate a' particular manner of 
constructing walls, the exterior of 
masonry and the interior of nibble. 

Diamond, the cubical variety of crys- 
tallised carbon ; it is the hardest sub- 
stance known, and when pure, it is 
perfectly colourless, %vith a remark- 
able power of refracting light, upon 
which its gi'eat value depends. It is 
the most valuable of all gems, and is 
found in the East Indies, in Brazil, 
and recently in Africa. It is con- 
stituted solely of carbon in its densest 
form. 

Diamond-borer, a borer in which 
the opaque black diamond, called 
horty is the cutting material em- 
ployed. 

Diamond bort, fragments of dia- 
monds which are too small for 
jewellery. 

Diamond, glaziers*, the pencil dia- 
mond, used in cutting glass, is a 
small fractured piece of diamond. 

Diamond powder. Diamonds are 
polished by rubbing against each 
other ; the ^surfaces are abraded, and 
the fine dust w'hich falls is the dia- 
mond powder, which is employed in 
polishing other gems and hard stones. 

Diaper ornament of flowers, ap- 
plied to a plain surface, either carved 
or painted : if carved, the flowers 
ai*e entirely sunk into the work be- 
low the general surface ; they are 
usually square, and placed close to 
each other, and are various in their 
pattern and design : it was first in- 
troduced in the early English style 
in some of the principal Gothic struc- 
tures in England. 

Diaper, a panel or flat recessed sur- 
face covered with carving or other 
wrought woi'k in low relief ; a kind 
of linen cloth, wrought with figures 
in the process of weaving. 

Di^tyle, an arrangement of columns 


in Grecian and Eoman architecture, 
in which the intercolumn iation or 
space between them is equal to three 
or four diameters of the shaft. 

Diatbyra, the vestibule before the 
doors of a Greek house, correspond- 
ing with the prothyra of the Eo- 
raans. 

Diatoni, the angle stones of a wall, 
wrought on two faces, and which, 
stretching beyond the stones above 
and below them, form a good band 

or tie to the work. ^According to 

Yitruvius, the girders or band-stones 
formerly employed in constructing 
walls ; ‘corner stones, 

Diatretum, an enchased or curiously 
engraved vase or drinking-cup. 

Diaulon, a race-course, the circuit oi 
which was two stadia, or 1,200 feet ; 
whence it 'was used to signify a 
measure of two stadia. 

Dice, in mining, in Leicestershire this 
term is used for the layers in a 
coal seam, of a glossy, bituminous 
nature, which break into cubical 
pieces. 

Dicrotum, a boat with two oars. 

Die, the cube or dado of a pedestal. 

Die or Dye, a naked square cube; 
thus the body of a pedestal, or that 
part between its base and its cap, is 
called the die of a pedestal. 

Dies, two pieces of hardened steel, 
which, when placed together, form a 
female screw (or a screw in a nut) 
which has cutting edges, used for 
making a screw on a bolt. 

Die-sinking. In the preparation of 
coined money and of medals, the 
most important feature is the en- 
graving of the die wdiich is to form 
the stamp. The piece of steel is 
prepared with care, and brought 
to a soft state when about to be sub- 
mitted to the hands of the engraver. 
By the aid of small, fine, hardened 
steel tools, the engraver cuts away 
the steel until he has produced, 
in cavity or intaglio, an exact re- 
verse of the design for the medal or 
coin. 

Dien et mon droit , — * God and my 
right ,’ — in heraldrv^ the motto of the 
royal arms of England, first assumed 
by Kichard I. 

Differential thermometer, Le»- 
lie*s. An instrument used formea* 
fiuring small differences of heat by 
the expansion of air* It is peculiarly 
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odaptea for measuring tbe effects of 

radiation. 

Bigester, a boiler invented bj Papin 
for raising water to a higher tem- 
perature than the common boiling 
point, 212*^; this is effected by form- 
iiig a ve.?sel somewhat resembling a 
kitchen pot ;; the mouth is formed 
into a flat ring, so that a cover may 
be screwed tightly on; this cover is 
furnished with a safety-valve, loaded 
to^the required pressure. 

Bi^t, a finger; a term emploj^ed to 
signify* any symbol of number from 
0 to 9 : thus ten (10) is a number of 

two digits, measure of length, 

containing three-fourths of an inch. 

Biglyph, in arclutecture^ an imper- 
fect triglyph, with only two channels 
instead of three, 

Bilapidation, decay for want of re- 
pair ; not imfrequently a point of 
dispute between a party in possession 
or a house and another partv having 
an interest therein. t 


an interest therein. Where there is 
a right to use lands or houses, ques- 
tions will arise as to the manner in 
which th^ ought to be used, and by 
whom dilapidations, whether caused 
by accident or decay, ought to be 
supplied. The rights of parties Ivith 
respect to immovable property so 
closelv border on each other, and the 
line of demarcation between them is 
so mflistinct,^ that one man, in the 
fancied exercise of his right, is con- 
tinually liable to encroach upon or 
disregard the right of another. Ko 
person, however absolute his pro- 
^rty m land, can put it to any use 
he pleases ; his right to use it is re- 
strained by the rights of his neigh- 
bour; he IS bound to take care that 
his manner of using does not inter- 
fere wuth the inoffensive and profit- 
able occupation by his neighbour of 
Gibbons on the ‘Law 
and jN'uisances.') 

Bilettante (IMian), an ardent ad- 
mirer of the fine arts. The Dilet- 
tanti Society did much to rescue the 
monuments of Grecian art from in- 
evitable rum. 

Dmexiing, a Cornish wd for a 
method of washing or finishing the 
i^essmg of tin in veiy fine Aair 

DUuTi^ formation, the superficial 
dcMsits of gravel, clay, sand, etc. 
Which he far from their original sites 


yf on )iills, and in other situations, to 
which no forces of water now in 
n action could transport them, and 
i- which were formerly supposed to bo 
g due to Xoah's flood. Tiie term is 
obsolete among English geologists, 
a but is still used in foreign couirtries 
cl in the sense of an older alluvium, 

V Biiving, in dressing tin ore, sliaking 
3 It in a canvas sieve, in a tub of 
i water, so that the waste flows over 
the rim of the sieve, leaving the tin 
> behind. 

i Bimension, a term used in the same 
i sense as degree. 

, Biminution, a term expressing the 
gradual decrease of thickness in the 
upper part of a column, 
Biminutionof columns. The shafts 
of columns are diminished in dia- 
meter as they rise, sometimes from 
tlie foot itself of the sliaft, sometimes 
from one-quarter, and sometimes 
from one-third of its height. The 
diminution at top is seldom less than 
one-eighth or more than one sixth 
of the inferior diameter of the co- 
lumn. (See Entasis.) 

Bioptase or Emerald Copper, a 
crystallised silicate of copper found 
on the Kirghiz steppes, the primary 
form of which is a rhombohedron. 
Its colour varies from emerald to 
blackish green ; it is translucent and 
brittle, and has often been mistaken 
for emerald. 

i Bioptra, the sight vanes used instead 
ot telescopes in surveying instru- 
ments for simple operations not re* 
qmring great nicety of observation, 
Biorama, a mode of scenic exhibi- 
iUon invented by two French artists, 
Daguerre and Bouton, in which, by 
means of opaque and transparent 
painting, and by a judicious arrange- 
ment and management of the lights 
transmitted and reflected, striking 
eiiects were produced. 

Biota, a vessel for carrying water; it 
has a narraw neck, a full bodv, and 
two handies. 


Dip, in mining, the angle at wdiich a 
vein s run is measured from a vertical 


line. — navigation, the angular 
depression of the true horizon close 
to the height of the observer above 
the sea; m magnetism, the angles 
made bj^ a balanced magnetic needle 
with the horizon. When placed in 
plane of the magnetic meridian it is 
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the measure of tlie vertical compo- 
nent of the earth’s magnetic force, 
and varies in difierent parts of the 
terrestrial surface. The Hue of the 
dip is called the magnetic equator, 
and the point where the dipping 
needle stands vertical, the magnetic 
poles. They are near, hut not coin- 
cident with, the terrestrial equator 
and poles, and are subject to a slow 
annular variation. The tenn inch-- 
nation is also used instead of dip. 

Di Palito is a light yellow ochre, 
affording tints rather purer in colour 
than the stone ochre, but less so than 
Naples yellow. 

Diphryges, the scorial sediment, a 
calx of melted copper, gathered in 
the furnace when the metal was run 
out. 

DiplintMns, according to Vitruvius, 
two bricks thick. 

Dipping, among miners, the angle at 
which the mineral vein is hiciitied. 

Dipping-goods, the process by which 
ornamental works in brass are 
brightcneci, usually by putting them 
in a ‘pickle’ or dipping liquor of 
some dilute acid. 

Dipteral, having a double range of 
columns all round ; a dipteral tem- 
ple usually had eight in the front 
row of the end porticoes, and fifteen 
at the sides, the columns at the 
angles being included in both. 

Dipteron, in ancient architectuj'e, a 
temple surrounded with a double 
row of columns -which form porti- 
coes, called wings or aisles. 

DiptychL, double-folding tablets made 
of carved ivory on the outer side, and 
wax on the inner side; they -were 
used for letters of authority in later 
Eoman times. 

Direct-action engines are those in 
which the motion of the piston is 
communicated to the crank directly 
without the use of beams, side lever, 
or similar intermediate organs. The 
most simple construction is the oscil- 
lating engine where the head of the 
piston rod is connected directly with 
The crank-pin ; in all other forms a 
connecting-rod is used either in a 
direct or return position: the term 
applies more particularly to marine 
engines. 

Discharging arch, an arch formed 
in the substance of a wall, to relieve 
the part which is below it from the 


superincumbent weight; it is fre- 
quently used over iinlels and flat- 
headed openings. 

Discobolus, one who throws the dis- 
cus. The name given to the fa- 

mous Grecian statue of the Quoit- 
thrower in the British Museum. 

Discord, a term applied to painting 
when there is a disagreement of the 
parts or the colouring; when the 
objects appear foreign to each other, 
and have an unpleasing and unnatu- 
ral effect. 

Discus, a circular fiat piece of stone 
or metal used in games by the an- 
cient athletes. 

Disembogue, to pour out at the 
mouth of a river. 

Disb. of ore, bi mining, a brass mea- 
sure, holding in the Low-Peak of 
Derbyshire eight quarts of water, in 
the liigh-Peak about one-eighth part 
more. 

Distance, that part of a picture which 
appears the farthest away. Point of 
distance is the point of 'the picture 
where the visual rays meet. Middle 
distance is that part of the picture 
between the distance and the fore- 
ground. 

Distemper, Detrempe gouache 
{French), in painting, the preparation 
of colours without oil, only mixed 
with size, whites of eggs, or any such 
proper glutinous or unctuous sub- 
stance : w-ith this kind of colour all 
the ancient pictures, before the year 
1410, were painted, as also are' the 
celebrated cartoons of Kaphael. 
Scene-painting, the illumination of 
MSS., and floor-painting are other 
examples. 

Ditriglypb., an interval bet-ween two 
columns, admitting two triglyphs in 
the entablature ; used in the Doric 
order. 

DiTidiculum, in Rome, a tower on 
an aqueduct, containing a large re- 
servoir. 

Divining-rod, in mining, a forked 
branch of hazel or black-thorn of one 
j'ear’s growth, which is held, a fork 
in each hand, the hands being twisted 
into a very constrained position. Thus 
the miner walks over the ground, 
and the rod is supposed to dip or 
bend down as a mineral lode is ap- 
proached. A remnant of ancient 
superstition. (Sec Dowsing.) 

Div divi, the jiod of a leguminous 
K 
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slirab imported for the use of tanners 

and dyers. ^Thc legumes of a 

plant of the genus Csesalpina, a na- 
tive of tropical America. 

Diving-bell, a machine usually 
shaped like a bell, contrived for 
safely lowering a man to any reason- 
able depth under water, so" that he 
may remain there for a considerable 
tim"e. This is effected by means of 
an air-tight iron vessel open at the 
bottom into which air is pumped by 
means of an air-pump at the surface. 
The pressure of the air keeps the 
water out of the bell, so that the man 
or men in the bell are kept dry, and 
supplies the air necessary for "respi- 
ration. Windows being placed in 
the side of the bell, any sea-walls or 
objects under water can be examined. 

Diving dress, a dress so adjusted that 
it fits easily to the body, imperme- 
able to air and water, connected to 
an iron helmet with glass eye-holes 
protected by gratings. This, as in 
the diving-bell, is supplied with air 
from above through a long elastic 
tube, while the deteriorated air es- 
capes through another tube. With 
this dress a man is enabled to walk 
about under water. 

-Division of an Order. The general 
division of an Order being into two 
parts, namely, the column and en- 
tablature, the column is subdivided 
into three unequal parts, viz. the 
base, the shaft, and the capital. The 
entablature consists also of three un- 
equal parts, whicli are, the architrave, 
the frieze, and the cornice. Each 
of these divisions consists of several 
smaller parts, which by their variety 
and peculiarity distinguish the 
Orders from each other. 

Dock, a place artificially formed for 
the reception of ships, the entrance 
of which is generally closed by gates. 
Tliers are two kinds of docks,— dry 
or fp’aving docks, and wet docks or 
basins : the foi-mer are used for re- 
ceiving ships for repairs, the latter 
for the purpose of keeping vessels 
afloat. (See Basin.') 

The docks and basins of London 
and Liverpool comprise some of the 
largest specimens of works of this 
kind. 

Graving docks, in which repairs 
of vessels are effected, are con- 
structed of various dimensions, ac- 


cording to the class of vessel for 
which provision is intended. Large 
docks have been constructed of late 
years for the repairs of the ironclads 
and other long steamers no^v in use 
both for warlike and commercial 
purposes. 

It will be understood that the 
action and efficiency of gi*aving docks 
depend upon the* command of an 
adequate depth of water, and a suffi- 
cient rise and fall of tide to leave the 
vessel dry or to float her, as occasion 
requires. The use of these docks 
also compels the retention of the 
vessel during the action of the tide, 
and thus involves a considerable 
lapse of time, which sometimes can- 
not be afforded for trifling repairs or 
examination of a vessel in active 
service. In some cases very large 
graving docks are divided *by in- 
ternal caissons into sections of" more 
moderate length which can be used 
■when shorter ships are docked, so as 
to save the cost of pumping out the 
whole dock for a ship that may only 
occupy a fraction of the "entire 
length. 

For situations in wliich no tide 
exists, a different arrangement be- 
comes necessary, and a construction 
called a * slip ’ is commonly substi- 
tuted for a graving dock, "in order 
to provide for cases in which suffi- 
cient tidal difference cannot be had 
for raising vessels of deep draughts 
on to a dry dock fjloatinff docks have 
been introduced and found to act 
satisfactorily. These floating docks 
are hollow boxes of wrought iron 
containing sufficient air -when emp- 
tied of water to float up the ship 
that may be placed on them. The 
action of this floating dock is as fol- 
lows: The cradle or float, being falx 
of water (the valves being open), is 
sunk so that the vessel may be 
brought over it, and temporarily 
secured in position ; the valves are 
then closed, and the pumps set to 
work to clear the water from the 
float, which rises in consequence, 
and brings up the vessel to a dry 
level. When the ship is again ready 
for .sea, the opening of the valves 
admits the water, and sinks the 
float, leaving the vessel free above if- 
to pass out of the dock. Very largo 
docks of this class are in use in the 
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Mediterranean ; probably the largest 
is that at Bermuda. 

Clarke’s hydraulic graving dock 
consists of a gridiron connected by 
cross girders to the rams of a 
series of hydraulic presses which 
when lowered receives a pontoon 
upon -which the ship is placed ; when 
the presses are set to work the ship 
and pontoon are lifted bodily out of 
the w'ater until the latter is brought 
to the surface, when it is cleared of 
water and possesses sufHeient buoy- 
ancy to support the ship. 

Dodecagon, in geometiy^ a hgiire of 
twelve angles a*nd sides. 

Dodecaliedron, in fjeometry, one of 
the regular bodies comprehended 
under twelve equal sides, each of 
W'hich is a regular pentagon. 

Dodecastyle, a building having 
twelve columns in front. 

Dogs, fire, or andirons, creepers, 
bra ziers, etc. Long after the general 
introduction of chimneys, %vood was 
the ordinary fuel for" all sorts of 
apartments. A ‘cradle for sea- 
coal ’ is frequently mentioned as be- 
longing to the chief rooms in su- 
perior houses in olden time, though 
the usual way of -warming, or rather 
airing, bed-chambers was with 
braziers or chafing dishes. Andirons 
are a larger and higher sort of irons, 
made to support the wood, and have 
usually long necks rising up before, 
to prevent the wood from falling 
upon the floor. Creepers are smaller 
and lower ii’ons with short necks, or 
none at all, which are placed between 
the andirons, to keep the ends of the 
wmod and the brands from the hearth, 
that the fire may burn more freely. 

Doggy, a superintendent in a Staf- 
fordshire colliery, -working under a 
butty. (See Bntti/.') 

Dog-wood, a small underwood, free 
fromsilex: small splinters are used 
by watch-makers for cleaning out 
the pivot-holes of watches ; it is also 
used by butchers for making skewers. 

Dogger, a Dutch lx)at of about eight}’ 
tons burden, with a -well in the 
middle, to bring fish alive to shore. 

Doggers, in mminff^ the name given 
to the top seam of' ironstone which is 
of inferior quality in the Lias for- 
mation of Cleveland. 

Dolly, in mining, a heavy lump of 
past-iron suspended to the chain 


for winding coal in South 

Staffordshire, to counteract the 
weight of the chain between 
drum and the pit-frame, 

Without such balance 
chain would sway bacic over 
pulle}’. 

Dolly-tub, a tub to which is fitted a 
perforated board, to which a circular 
motion is given— used for dressing 
ores. ® 

Dolomite, magnesian limestone, used 
by the ancieiit sculptors, and much 
employed by the architects of 
owm time. 

Dolphin, a technical term applied to 
the pipe and cover at a spring for 
the supply of water. 

Dome, a term applied to a covering 
of the whole or part of a building 
the word dome is strictly applied to 
the external part of the spherical 
polygo-nal roof, and cupola to the 
internal part. The dome or cupola 
IS a roof, the base of which is a 
circle, an ellipsis, or a polygon, 
its vertical section a curve‘line, con- 
cave towards the interior. Hence 
domes are called circular, elliptical, 
or polygonal, according to the figure 
of the base. The most usual form 
for a dome is the 
case its plan is a 
segment of a 

large dome is often finished with a 
lantern, which is supported by the 
framing of the dome. The interior 
and exterior forms of a dome 
not often alike, and in the space 
between, a staircase to the lantern 
IS generally made. According to 
the space left bet^veen the external: 
and internal domes, the framing 
must be designed. Sometimes the 
framing may be trussed with tie?, 
across the opening; but often the 
interior dome rises so high that ties 
cannot be inserted. Accordingly, 
tlie^ construction of domes may oe 
divided into two cases : viz. domes 
with horizontal ties, and those not 
having such ties. The dome of the 
Cathedral of Pisa, the first model of 
that Tuscan style of architecture, so 
solid, grave, and imposing, neither 
Greek nor Gothic, was begun in the 
eleventh century; and in the thir- 
teenth was founded the majestic 
^urch of Santa Maria dei Fiori At 
Slorisnce^ of which the dome equals in 
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the castle, and was also meant to be 
the last refuge of tile garrison if the 
outer works were forced. The keep 
was usually raised on an artificial 
mound, or placed on the edge of a 
precipice. The walls, strengthened 
in every way that art could devise, 
were of immense thickness, and com- 
posed of grouting poured in between 
two solid walls of stone. The facing 
consisted sometimes of irregular 
courses, and sometimes of small 
squared stones, after the Roman 
manner. Ashlar was usually intro- 
duced at the angles of the building. 
The windows were few, and little more 
than chinks, unless very high np, or 
turned to the court. The door of 
entrance could only be reached by a 
staircase. Under the keep 'iverc 
usually vaults, or dungeons, for the 
reception of prisoners. The keep 
was enclosed in two courts sur- 
rounded by walls flanked with 
towers. The tower at the entrance 
was called the barbican, and served 
at once for an outwork and post of 
observation. The whole fortress was 
defended by a moat. 

The remains of the Norman castles 
are among the most interesting ruins 
in this country. The most impor- 
tant one is the keep of Rochester 
castle 5 Dover, the White Towei*^ 
London, and Newcastle are other in- 
stances. 

Domus, a private house occupied by 
a single proprietor and his family. 

Donjon, a fortress on a hill; “'the 
central tower or keep of a Norman 
or medijeval castle, frequently raised 
on an artificial elevation. It waa 
the strongest portion of the building, 
and in it were the principal rooms 
inhabited by the lord of the castle, 
and beneath it were the vaults (dun* 
geom'). 

Donkey Engines, small engines used 
to feed steam-boilers. 

Donor, a term applied in the middle 
ages to the founder or giver of a 
work of art for religious purposes. 

Doors (AJitioLTie). The Greeks in 
the temple of Minerva Polias, at 
Athens, and also the Romans in the 
temple of Testa, or the Sibyl, at 
Tivoli, made the doors and windows 
smaller at top than at bottom : the 
architrave or dressing always con- 
stituted an agreeable decoration when 


pressure ; they are supported by 
walls of great thickness, and fur- 
nished with many projections which 
answer the purpose of abutments 
and buttresses. Domes are a common 
feature in the construction of Turlrish 
and Arab buildings ; the former are 
mostly of a flattened segmental cha- 
racter, being mostly derivatives of 
the dome of St. Sophia, the greatest 
of Byzantine buildings. The Arab 
dom^ are principally of the pointed 
form such as are derived from the 
rotation of the Gothic arch, or bul- 
bous ; the section being a horse-shoe 
arch. Very beautiful examples are 
seen in the buildings known as the 
Tombs of the Khalifa in Cairo. They 
are unbuttressed, and discharge into 


the walls by means of pendentives, 
and are externally covered with 
flowery enrichments in atone or 
stucco. Among the finest examples 
of domed buildings in the East are 
the tombs of the Mahommedan sul- 
tans in the south of India and Agra, 
I n hcomotke enginesy the dome 
is the conical part of the boiler, 
forming a steam-chamber, and ter- 
minating the top of the fire-box part. 
The safet3’'-valves are usualfy placed 
on the top of the dome. 

Dome-cover, in locomotive engines^ 
the brass or iron cover which en- 
closes the dome, to prevent the radi- 
ation of heat. 

Domestic buildings and castles. 
(For domestic architecture see Archi* 
iecturel) The towns and ordinaiy 
houses of the Normans were entirely 
built of wood. Their castles, having 
but one destination, that of defence, 
aimed at nothing but strength in 
iheir plan or construction. A site 
was also selected which was already 
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in character iR-ith the building. 
Those of the windows in the Grecian 
temple have a projection, or what is 
sometimes termed a knee, at their 
upper angle ; wdiile those of the tem- 
ple of Testa, whose apertures have 
the same form, continue without 
interruption, and are surmounted by 
a cornice j but the cornice above the 
door is separated from the archi- 
trave by a frieze, while the cornice 
of the windows joins the architrave. 
In the temple of Minerva, the archi- 
trave of the windows rests only on a 
plain socle ; those of the temple of 
vesta rest also on a socle or support, 
the fiice of which is sunk. 


Doorway (Anglo-Horman). The 
Anglo-Norman builders bestowed 
much pains and evinced considerable 
artistic skill in very elaborately 
ornamenting the portal entrances to 
churches in their style of architec* 
ture, by a profusion of ornamental 
mouldings and of sculpture. Very 
many examples are to be met with 
in great variety in several of the 
counties of England, particularly in 
the counties of Norfolk and Sufiblk. 
The example represented in tha 
annexed engraving is a beautiful 
specimen taken from the church of 
St. Botolph, at Cove, in the county 
ofSun’uIk. ■ 



Doorways. In the architecture of the 
middle ages, doorways are striking 
and important features, affording 
in the character of the mouldings 
and ornaments the style and period 
of the edifice. A very characteristic 
feature in the most brilliant example 


of portals of the French Gothic cathe- 
drals of Charlerois, Paris, Eheims, 
Amiens* etc., is the use of statues, 
which are arranged under canopies 
and following the cuiv’-e of the arch 
in the hollows of the naouldings. 
Doors of this kind are rare in Eng- 
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Icndj the most elaborate one being 
that leading to the Chapter House 
in Rochester Cathedral. 

Hop, the copper cup in which dia- 
monds are fixed for polishing. 

Horic Order. (See Architecture^ 

Horman tree, a large beam lying 
across a room ; a joist, or sleeper. 

Hormer, the story in the roof of a 
house. 

Hormer window, a -window pierced 
through a sloping roof, and placed 
in a small gable wiiieh rises on the 
side of the roof. 

Hormitory, a sleeping apartment ; a 
term formerly applied to the sleeping 
room of tlie inmates of monasteries 
and other i*eIigious houses. 

Hormond, a large beam lying across 
a room : a joist, or sleeper, same as 
Dorman. (See JDormim tree'). 

Horon, a hand-breadth, or palm; 
among the Greeks, their bricks or 
tiles were termed tctradoroUf four 
hands’ breadth, or pentadoron, five 
hands broad; the word also implies 
a gift : hence, probably, the origin 
of the English word dowry. 

Hort-ure, a place to sleep in, a bed- 
chamber. ‘ He led us to a gallery 
like a dorture.’ 

Hosel, hangings round the walls of a 
hall, or at tiie east-end, and some- 
times the sides, of the chancel of a 
church, made of tapestry or carpet- 
work ; used also in churches, and 
frequently richly embroidered with 
silks, and gold and silver. Orna- 

mental and rich stuff for the back 
of a chair, a throne, or a screen of 
ornamental woodwork. 

Hotible-acting pximp, a puirp 
which lifts and forces water at the 
same time, by means of a solid piston, 
and an entrance and exit-valve 
communicating with each side. 

Houble-beat valve, a valve used in 
Cornish engines and water-works. 
It has two beats, or seatings, one 
above the other ; the bottom one 
is similar to an ordinary circular 
valve seating ; the top one is some- 
what less in diameter than the 
bottom one, and is supported from 
it by ribs, and forms a cover nearly 
the size of the inner passage. A 
shell with two beats to correspond 
with the seatings shuts the sides ; 
when raised (which requires but 
little power, as the fixed cover be- 


! fore mentioned bears nearly all the 
' pressure, its diameter being nearly 
' equal to that of the shell) the steam 
or water escapes at the sides both of 
the top and bottom beat. 
Houble-cyiinder engine, an engine 
with two cylinders of unequal size ; 
the f^ull steam acts at pressure in the 
smaller one and exhaustive^ in the 
larger one. They are also called 
Woolf engine.? from the name of the 
inventor, and compound engines. 
Houeine, a moulding, concave above 
and convex below. 

Hove-tail, in caj'pentry^ a method 
of joining t-wo boards together by 
letting one piece into another in the 
form of the tail of a dove, when 
that which is inserted has the ap- 
pearance of a wedge reversed. 
Hove-taiHng, a inethod of fasten- 
ing together two pieces of metal or 
wood by projecting bits cut in the 
form of dove-tails in one piece, to fit 
into corresponding hollows in the 
other, 

Ho-wel. A round dowel or coak is 
the piece of timber to which the 
felloes of a carriage- wheel are united. 
Howsing, in mining, the practice of 
attempting to discover mineral lodes 
by the aid of the divining rod. (See 
JJivinmg Rod.) 

Ho-wsing-cheeks, hi ship-huilding, 
pieces fayed across the apror^ and 
lapped on the knightheads or inside 
stuff above the upper deck. 

Hrabler, a small topsail. 

Hrabs, in salt-works, & kind of wooden 
box for holding the salt when taken 
out of the boiling pan. 
Hraft-engine, an engine used for 
pumping., 

. Hrag-bar, a strong iron rod with eye- 
j holes at each end, connecting a loco- 
' motive engine and tender by means 
of the drag-bolt and spring. 
Hrag-bolt, the strong bolt coupling 
the drag-bar of a locomotive engine 
and tender together, and removable 
at pleasure. 

Hrag-book and chain, the strong 
chain and hook attached to the front 
of the engine buffer-bar, to connect 
it on to any other locomotive engine 
or tender; also attached to the 
drag-bars of goods-waggons. 
Hrag-link, a link for connecting the 
I cranks of two shafts ; it is used in 
I marine engines for connecting the 
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crank on tlie main-shaft to that on 
the inner paddle-shaft, 

Brag-springj a strong spring placed 
near the back of tlie tender. It is 
attached by the ends to the drag-bar 
■wliich connects the engine and tender, 
and by the centre to the drag-bar 
which connects the train to the 
tender. 

Dragon-heams are two strong braces 
which stand under a breast-sunn ner 
and meet in an angle on the 
shoulders of the king-piece. 

Dragon’s blood, in colour^ a resinous 
substance brought from the East 
Indies, Africa, and South America. 
It is of a warm semi-transparent, 
rather dull-red colour, which is 
deepened by air. There are two or 
three sorts, but that in drops is the 
best. It is sometimes used to colour 
varnishes and lacquers, being soluble 
in oils and alcohol. 

Drainage of marsbes and fen 
lands. The steam-engine is used 
to raise the water above the level 
of those lands which lie too low to 
be drained by natural outfall, and 
also in situations where the fall is 
not sufficient to carry off the super- 
fluous water in time to prevent 
damage to the crops. 

Steam-power has been applied to 
the drainage of land in fifteen dis- 
tricts, all in England, chiefly in 
Cambridgeshire, Lincolnshire, and 
Norfolk, 

In man}’' of the swampy levels of 
Lincolnshire and Cambridgeshire, 
much had been done to cany off the 
water by natural means, and many 
large cuts had been made and em- 
bankments formed, especially in the 
Bedford Level, which alone contains 
about 300,000 acres of fen-land ; the 
Great Level of the fens contains about 
080,000, formerl}" of liitle value, but 
now rich in corn and cattle. The 
general plan is to carry away the 
water coming off the higher grounds, 
and prevent it, as much as possible, 
from running down into the marsh 
by means of the catehwater drains, 
leaving the rain alone which falls 
upon the district to be dealt with by 
mechanical power. As the quantity 
af rain falling on the Great Level of 
the fens seldom exceeds 26 inches in 
the year, and about two-thirds of 
this quantity is carried oft' by evapo- 


ration and absorption, it is only in 
extreme cases that 2 inches in depth 
require to be thrown off by the 
engines in any one month, which 
amounts to cubic foot of water 
upon every square yard of land, or 
7,200 feet to the acre. 

The standard and accepted mea- 
sure of a horse’s power is 33,0001bs. 
raised 1 foot high in a minute, or 
3,3001bs. raised 10 feet high in the 
same time ; and as a cubic foot of 
water weighs 02ilbs., and a gallon 
of water lOlbs., so one horse’s power 
will raise and discharge, at a height 
of 10 feet, 330 guUons, or cubic 
feet of %vater in a minute. Con- 
sequently this assumed excess of 
7,260 cubic feet of water fallen upon 
an acre of land will be raised and 
discharged at an elevation of 10 feet 
in about two hours and twenty 
minutes. If the quantity of land be 

1.000 acres of fen or marsh, with the 
upland waters all banked out, the 
excess of rain, according to the fore- 
going estimate, will amount to 

726.000 cubic feet. A stcana-engine 
of 10-horse power will throw oft* this 
water in 232 hours, or in less than 
twenty days, working twelve hours 
a day. This calculation has been 
found fully supported in practice. 

Although the rain due to any 
given month may fall in a few days;, 
yet in such case much of it will be 
absorbed by the ground; and the 
drains must be made of sufficient 
capacity to receive and contain the 
rain as it falls ; besides, in case of 
necessity, the engine may be made 
to work twenty hours a day in- 
stead of twelve, until the danger be 
past. 

The main drains have generally 
been cut 7^ feet deep, and of widtlx 
sufficient to contain the excess of 
rain, and to bring the water freely 
down to the engine. In some in- 
stances, where the districts are ex% 
tensive and their length great, it has 
been found necessary to make them 
somewhat deeper. . . 

In all cases where it has been 
requisite to use steam-power, scoop- 
wheels have been applied to raise the 
water. These scoop- wheels some- 
what resemble the undershot wheel 
of a water-mill, but instead of being • 
turned by the impulse of the water,. 
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they are used to lift and are kept 
in motion by the steam-engine. 

The floats or ladle-boards of the 
wheels are made of wood, and fitted 
to w’ork in a trough or track of 
masonry ; they are generally made 
5 feet in length, that is to say, they 
are immersed 5 feet deep in the water, 
and their width or horizontal dimen- 
sion varies from 20 inches to 5 feet, 
according to the pow’er of the engines 
employed, and the head of water to 
be overcome. The wheel track at 
the lower end communicates ■with 
the main drain, and at the higher 
end -inth the river ; the water m 
the river being kept out by a pair 
of pointing doors, like the lock-gates 
of a canal, which close when the 
engine ceases to work. The wheels 
themselves are made of cast-iron, 
formed in parts for convenience of 
transport. The float-boards are 
connected with the cast-iron part of 
the wheel by means of oak starts, 
which are stepped into sockets cast 
in the circumference of the wheel to 
receive them. 

There are cast-iron toothed seg- 
ments fitted to the wheel, into which 
works a pinion fixed upon the crank- 
shaft of the steam engine. When 
the head of water in the river or 
delivering drain does not vary much, 
it is sufficient to have one speed 
for the wheel ; but where the tide 
rises in the river, it is desirable to 
have two speeds or powers of wheel- 
work, the one to be used at low rate, 
the other more powerful combination 
to act against the rising tide. But 
ill most cases it is not requisite to 
raise the water more than 3 or 4 
feet higher than the surface of the 
land intended to be drained? and 
even this is only necessary when the 
rivers are full between their banks, 
from a continuance of wet weather, 
or from upland floods. In some 
instances, the height of the water in 
the rivers being affected by the tide, 
the drainage by natural outfall can 
take place only ‘during the ebb; and 
here, in case of long-continuing rains, 
the natural dxjiinage requires the 
assistance of mechanical power. 

It has been stated that the main 
drains have generally been made 7^ 
feet deep, or more in larger districts, 
so that the water may never rise 


higher than within 18 inches or 2 
feet of the sm-face of the ground, and 
the ladles or float-boards dip 5 feet 
below the water, leaving a foot in 
depth below the dip of the wdieel, 
that the water may run freely to it, 
and to allow for the casual obstruc- 
tion of w^eeds in the main drain, 
which, if it be sufficiently capacious 
and well formed, will bring down 
the -water to the engine with a des- 
cent of 3 inches in a mile. Suppose 
then that the wheel dips 5 feet 
below the surface of the water in the 
main drain, and that the waiter in 
the river into which this wmter must 
be raised and discharged has its level 

5 feet above that in the drain, the 
wheel in such case will be said to 
have 10 feet head and dip, and ought 
to be made 28 or 30 feet in diameter. 

It has been found practicable to 
throw out the water against a head 
of 10 feet with a dip of 5 feet, that is 
to say, 16 feet of head and dip, with 
a wheel of 36 feet or 40 feet in dia- 
meter. 

It was in 1825 that two engines 
were erected, and at that time the 
district was kept in a half-cultivated 
state by the help of forty- four wind- 
mills, the land at times being wholly 
under water. It now grows excellent 
wheat, producing from four to six 
quarters to the acre. In many dis- 
tricts, land has been purchased at 
from £10 to £20 an acre, by persons 
who foresaw the consequences of 
these improvements, and which they 
could now sell at from £50 to £70 
an acre. This increase in value has 
arisen, not only from the land being 
cleared from the injurious effects of 
the water upon it, but from the im- 
proved system of cultivation it has 
enabled the farmers to adopt. 

The fen-lands in Cambridgeshire 
and great part of the neighbouring 
counties are formed of a rich black 
earth, consisting of decomposed 
vegetable matter, generally from 

6 feet to 10 feet thick, although in 
some places much thicker, resting 
upon a bed of blue gait, containing 
clay, lime, and sand. Appold’s cen- 
trifugal pump has been very effec- 
tively employed in draining fens, etc. 

Draining, as applied to lands, towns, 
and buildings, is the art of drawing 
or conveying aivay refuse liquid and 
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other matters, the accumulation of 
Which would he detrimental to ani- 
mal and vegetable existence. 

In that department which relates 
to lands, draining comprehends also 
the methods of irrigating or suppiy- 
in^^- water for agricultural purposes, 
for which the natural supply is m- 
atiequate. Eeferring to towns, and 
buildings, this art includes also, for 
tlie purpose of thorough cleansing, 
the artificial supply of water. 

According to this comprehensive 
definition, which will be found to 
have greater practical convenience 
than any more limited one, draining 
comprises observations of the rela- 
tive levels of districts and ot their 
geological structure ; of the several 
sources of water, and the amouny ot 
their products ; and the construction 
and arrangement of all the artificial 
appliances required for the supply, 
conduct, and disposal of water, and 
for conveying and discharging retuse 
matters generally. ^ . _ 

An examination of the superficial 
and structural features of the soil 
enables us to estimate the quantity 
of water present in a district, and to 
determine the means that will be 
available for supplying the deficiency 
or discharging the excess. The same 
observations afford general informa- 
tion required in order to arrange the 
artificial channels, drains, sewers, 
etc., by which the supply and refuse 
matters are to be conducted and dis- 
posed of. 

Soils are retentive of water in pro- 
portion to their density and com- 
pactness. Thus, on clay-lands an 
excess of water is commonly found, 
while, from the porous texture of 
gravel and loose sand, water passes 
rapidly away, and they are thus kept 
in a dry condition. 

The size of the channels or drains^ 
by which the water is conducted 
away, will be adapted to the super- 
ficial extent to be drained, and the 
quantity of water due to the district, 
as computed from its relative position 
and structure. The construction of 
the drains will depend upon the ma- 
terials of the soil, and the proximity | 
of those suitable for the purpose. ^ 
Generally, covered drains are far 
preferable to open ones ; and those 
formed with a duct of earthen piping 


are more durable and economical 
than any othens. The implements 
■used &YQ rods and levels, for measur- 
ing distances and ascertaining inch 
nations of surfoces tools for boring 
the soil, to examine substrata, and 
detect springs, consisting of augers, 
cliisels, punches, etc. spades, sho- 
vels, and picks of various forms and 
dimensions ; and hoes, scoops, etc., 
for clearing out and finishing the 
form of drains. 

For the draining of towns and 
buildings, including the artificial 
supply of water, the best available 
sources — such as rivers and springs 
— are resorted to, and the advan- 
tageous use of these will require a 
careful consideration of the qualities 
of the water obtained, and its suita- 
bility for domestic and manufactur- 
ing purposes. 

For discharging the refuse mat- 
ters from houses and other build- 
ings, and from streets and public 
thoroughfares, drains and ^ sew'ers 
of various forms and materials are 
to be selected, made of ample di- 
mensions and permanent construc- 
tion, with such vertical inclination, 
and so arranged, that their con- 
tents shall always have a tendency 
to run off, and ‘never suffer inter- 
ference from the discharge of other 
channels. 

As a final point to be observed in 
any system of town-drainage, that 
of the ultimate disposal of the refuse 
matters is one of the highest import- 
ance in both a sanatory and an eco- 
nomical point of view. Collected in 
proper reservoirs, and judiciously 
treated, these matters may be dis- 
tributed in fertili.sing streams over 
the fields and the gardens of the 
suburbs. 

In connection with house drain- 
age, always endeavour, if possible, to 
get your ‘water-closet cess-pit out- 
side the building, so that it may be 
approached for cleansing witliout 
disturbing the interior. Be careful 
in the efficient use of dip-draps to 
prevent the ascent of rats from the 
outer sewer into the drains which 
ate under the floors of the house. 
Eats are destructive in their opera- 
tions, and if they die in the drain, 
prove, for a len^^h of time, an un- 
bearable nuisance. Drains may serve 
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every pm^pose of carrying off soil 
and water; but the slightest opening 
in their upper part will allow the 
escape of effluvia into the space 
under the ground flooring, and 
thence into the rooms, unless that 
space be thoroughly ventilated with 
grated openings, allowing a thorough 
draught — or, at least, a free ingress 
of fresh air, and equal egress of foul. 
In the application of covered dry 
areas round the excavated basements 
of buildings, on no account omit their 
entire ventilation. If this be not 
attended to, the main walling, which 
they are intended to preserve from 
damp, may remain even more con- 
tinually moist than if in immediate 
connection with the natural ground. 
Moisture frequenth’' rises up the 
walling from below its foundation, 
and, exuding from the face of the 
masonry, remains confined, unless it 
evaporate and escape. Without 
means to this end, a covered area 
will be merely a receptacle for damp, 
and may keep the masonry’- continu- 
ally wet, even when the ground out- 
side is peifectly dry. Be especially 
cautious that the water from the 
rain-pipes of the roofs and flats be 
not conducted by them into the 
foundations. 

Prana, a drain or watercourse, 

Pranght, in skip-dravghiing^ the draw- 
ing or design by which the ship 
is to be built, which is generally by 
a scale of one-fourth of an inch to a 
foot 

Praughtsman, one who is employed 
in making drawings from sketches or 
projects by engineers or architects ; 
also, more generally, one who makes 
drawings of any kind, 

Praute-chamber, a retiring or with- 
drawing room. 

Draw-bore, the pinning a mortise and 
tenon, by piercing the hole through 
the tenon nearer to the shoulder than 
tlie holes through the cheeks from 
the abutment in which the shoulder 
is to come in contact. 

Praw-bore pins, pieces of steel in 
the shape of the frustum of a cone, 
somewhat tapered, and inserted in 
handles with the greatest diameter 
next to the handle, for driving 
through the draw-bores ot a mortise 
and tenon, in order to bring the 
shoulder of the rail close home to 


the abutment on the edge of the 
style : when this is effected, the 
draw-bore pins, when more than 
one are used, are taken out singly, 
and the holes filed up with wooden 
pegs. 

Pra-wbridge, a bridge with a lifting 
or sliding floor used for crossing the 
ditches of fortresses, or navigable 
waters where the height of the road- 
way is not sufficient to allow of the 
passage of vessels underneath. All 
drawbridges are composed of two 
distinct parts, viz. the movable plat- 

' form, and the contrivance necessary 
to balance the platform in every 
position. The equilibrium should be 
such that friction is the only force to 
be overcome in raising or lowering 
the platform. 

The chief difference betw'een draw- 
bridges lies in the arrangement of 
this latter contrivance ; for the plat- 
forms only differ in small details of 
construction, which have very little 
influence on the qualities which are 
essential to the arrangement of the 
balancing apparatus. 

Drawers, in mining, the men that 
wind the ore or stones out of a mine 
by a windlass or a horse whim. 

Drawing is the art of representing 
objects on a flat surface: it is divisible 
into geometrical or linear and me- 
chanical drawing, in which instru- 
ments are used, free-hand draw- 
ing. Other divisions are founded on 
the medium used for the execution of 
the drawing, as pencil, chalky sepia, 
or water-colour drawing. 

Topographical drawing or hill- 
shading is the art of representing 
the irregularities of mountain sur- 
faces on maps by means of systems 
of shading, varying in intensity 
with the slopes. 

Dredging, the process of moving sand 
or rand from the bottoms of rivers, 
of estuaries, bars, or tidal harbours. 
Machines are employed for this pur- 
pose, and on a small scale the dredge 
is attached to a lever and worked by 
men, but more generally a Jacob’s 
ladder or chain of buckets moved by 
steam power, placed on a vessel of 
small draught, is used. The most 
notable example of the employment 
of dredging machines on a "great 
scale in modern times is afforded by 
the Berry canal. 
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Pressings, the mouldings and sculp- 
tured decorations of all kinds which 
are used on the walls and ceilings of 
a building for the purpose of orna- 
ment. 

Prift, a piece of ^ hardened steel, 
notched at the sides and made 
slightly tapering ; it is used for en- 
larging a hole in a piece of metal to 
H particular size by being driven 

through it. The horizontal force 

which an arch exerts with a tend- 
ency to overset the piers from which 
it springs. 

Drifts, in the sheer draught, are 
where the rails are cut off and ended 
with a scroll. Pieces fitted to form 
the drifts are called drift pieces. 

Drifts, Park. (See Dark Dnfis.') 

Driftway, m mining, is a passage 
cut under , the earth from shaft to 
shaft.' ■■ ■ 

Drill, a tool for cutting a hole in a 
piece of metal or other hard sub- 
stance. 

Prilling machine, a machine for 
cutting circular holes in metal by 
means of a revolving drill. 

Drip, the projecting edge of a mould- 
ing channeled beneath, so that the 
rain will drip from it : the corona of 
the Italian architects. 

Dripstone, called also the ‘label,’ 
‘weather moulding,’ and ‘water 
table,’ a projecting tablet or mould- 
ing over the heads of doorways, 
windows, archways, niches, etc. 

Driver, the foremost spur in the 
bulge-ways, the heel of which is 
fayed to the foreside of the foremost 
poppet, and the sides placed to look 

fore and aft in a ship. The bent 

piece of iron fixed in the centre 
chuck, and projecting over it ‘to 
meet the carrier, and drive it for- 
ward. 

Driving, in Tnznfwy, cutting horizontal 
passages through the rock. 

Driving shaft, any shaft in a machine 
which gives motion to another shaft. 

Driving springs, the spring fixed 
upon the boxes of the driving axle 
of a locomotive engine, to support 
the weight and to deaden the shocks 
caused by irregularities in the rails. 

Driving wheels, the wheels of a loco- 
motive engine, which are fixed upon 
the crank-axle or main shaft of the 
engine, or are connected by em- 
ploying rods. 


Dromon, or Dromoimd, a ship 
used for the transport of troops in 
the middle ages; it had only one 
sail, and the rowers were placed in 
a single line on either side. 

Drop, in architecture, is an ornament 
of the columns of the Doric order, 
representing drops or little bells 
under the triglyphs. 

Drum, in architecture, the bell-formed 
part of the Corinthian and Compo- 
site capitals . — In mechanism, a wheel 
or pulley fixed on a shaft, for driving 
another shaft a band. 

Drummond light, a light invented 
by the late Captain Drummond. It 
wasproducedby projecting the flame 
of an oxygen and hydrogen jet on a 
ball of lime. This invention, also 
known as the lime or oxycalcium 
light, was used for illuminating the 
stations chosen for the angular points 
of the triangles in the ordnance 
survey. 

Druxey, timber in a state of decay, 
w'ith white spong}’’ veins. 

Dryers, metallic oxides, generally 
oxide of lead ; they are used in paint- 
ing to dry the oils quickly. 

Drying oil, nearly colourless, may be 
obtained by combining linseed or 
nut oil with litharge, and triturating 
them together for a considerable 
time. 

Dryness is a term by which artists 
express the common defect of the 
earlj’ painters in oil, who had but 
little knowledge of the flowing con- 
tours which so elegantly show the 
delicate forms of the limbs and the 
insertions of the muscles; the flesh 
in their colouring appearing hard 
and stiff, instead of expressing a 
pleasing softness. The draperies 
of those early painters, and parti- 
cularly of the Germans, concealed 
the limbs of the figures, without 
truth or elegance of choice; and 
even in their best masters, the dra- 
peries very frequently either de- 
meaned or encumbered the figures. 

Dry-point. The term is applied to the 
sharp etching needle when it is used 
to incise the copper in fine lines, 
without the plate being eover^ with 
etching ground or the lines bit in by 
acid. 

Dry-rot, a disease affecting timber, 
and particularly the oak employed 
for naval purposes. The contrivancea 
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empioyea as remedies consist of the 
injectioii of preservative solutions 
into the cellular tissue of the wood, 
such as chloride of zinc, bichloride 
of mercury, sulphate of copper and 
creosote. 

Bub, to work witli the adze. 

Buctilimeter, an instrament for com- 
paring the ductility of lead, tin, etc. 

Buctiiity is that propert 3 r of bodies 
which admits of their beini? drawn 
out ill length, while their diameter 
is diminished, without any actual 
fracture. Gold, sliver, platinum, 
iron, coppei) zinc, tin, lead, nickel, 
are ductile in the order here given : 
wire-drawing depends on ductility. 

The less ductile soft metals, such as 
magnesium, which cannot be drawn, 
are converted into wire by the pro- 
cess of pressing or squirting. 

Bums (in Cornish Mining), frames of 
wood like the jambs of a door or the 
frame of a window j set in loose 
ground in adits and places that are 
weak and liable to fall in or tumble 
down. 

Bimes, or Boims, are formed of sand 
on a low coast where the bottom is 
composed of sand ; this being driven 
towards the shore is left dry at every 
influx ; the winds which blow from 
the sea then carry them inland and 
form the hills of blown sand common 
around many parts of our coast. 

I'he incursions of blown sand are 
usuallychecked by plantingthesand- 
reed, arcanai arenaria, or pine trees, 
which consolidate the surface and 
permit the accumulation of vegetable 
soil. 

Bunging, the application of a bath of 
cow-dung and hot water in calico- 
printing. 

Bungeon, Donjon (Fr.), figuratively 
a prison or a place of incarceration, 
formerly the principal tower or keep 
of a castle: it was always the 
strongest and innermost defensive 
position. 

Durbar (Fersian), a court or building 
where the sovereign or viceroy gives 
audience; generally used for the 
ceremony of the audience in India. 

Butcli Dink, English and Italian 
Pinks, are bright yellow colours 
used in distemper and for paper- 
staining, and other ordinary pur- 
poses. The pigment called ‘stil,’or 
*stil de grain,’ is a similar prepa- 


1 ration, and a very fugitive yellow, 
the darker kind of which is" called 
Brown Pink. 

Butch Terrace, Tras’s (which see). 

Butch metal, copper gilt and beaten 
out, or bronzes of difierent colours 
beaten into thin leaves. 

Butch rush, or the Equisetum 
Hyemale. The largest of the Equi- 
setums or mare’s tail rushes; it 
grows in wet ground in northern 
climates. Its exterior surface is 
rough from the quantity of silica 
which is disseminated throughout it, 
and this circumstance renders it suit- 
able for polishing certain substances, 
such as alabaster and marbles. 

Butch School of Paiutiug.— This 
school of art cannot be said to pos- 
sess the perfections that are to be 
observed in the Flemish school ; 
their subjects are derived from the 
tavern, the smith’s shop, and from 
vulgar amusements of the rudest 
peasants. The expressions are suf- 
ficiently marked ; but it is the ex- 
pression of passions which debase, 
instead of ennobling human nature. 
It must be acknowledged, at the 
same time, that the Butch painters 
have succeeded in several branches 
of the art. If they have chosen low 
subjects of imitation, they have re- 
presented them with great exact- 
ness ; and truth must always please. 
If they have not succeeded in most 
difficult parts of the chiaro-oscuro, 
they at least excel in the most 
striking, such as in light confined in 
a narrow space, night illuminated 
by the moon, or by torches, and the 
light of a smith’s forge. The Butch 
understand the gradations of colours. 
They have no rivals in landscape 
painting, considered as the faithful 
representation of a particular scene. 
Among the chief master painters of 
this school are Rembrandt, Rin’sdael, 
the Teniers, Ostade, the Breughels, 
Vandemer, Berghem, Both, Biick- 
hnyzen and the Vanderveldes. 

Duty, in mining, that portion of ore 
which is claimed by the owner of 
the soil-— the lord of the mine. — - 
The useful work actually done by a 
steam-engine pumping water. This 
is represented— as far as the Cornish 
engines are reported — ^by the number 
of pounds lifted one foot high by the 
consumption of— formerly— 1 bushel 
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IS doing the highest 

"With a bushel 
of coals. 

■With a cwfc. 


of coals of 94 ihs., now of 112 lbs. of [ engines reported ; 
coal. Thus W6 find the following j duties. 

rounds. 

1833. Wheal Yor (Borlase's Engine) . • 91,353,246 

1856. East Huel Eose (Korth Engine) ♦ 93,000,000 

1863. West Caradou (EUish’s) ... 88,500,000 

Chelsea Water Works , . . . • 111,350,000 

Lambeth Water Works . • . . • 97,064,894 

Berlin W'aber Works . • • . • 117,900,000 

1870. West Wheal Seaton . . . • 74,900,000 

The average ‘duty’ performed by Cornish engines per 112 lbs. of coal at 
the end of each period of 5 years is given as follows : 

20*4 millions. 1835, 5G-9 millions. I860. 51*6 millious. 


1811. 

1815. 

1820. 

1825. 

1830. 


24 ‘4 
34-1 
38-1 
51-5 


1840. 

1845. 

1850. 

1855. 


64*3 

66-1 

61*8 

54*8 


Xn 1875 the highest reported duty 
was 78,400,000 ; but on the occasion 
of some speciaF experiments made 
on Taylor's engine, United Mines, St. 
Day, Cornwall, the duty was got up 
to 107,500,000 pounds. It is to be 
regretted that of late years the duty 
has been falling oif. At tlm time 
full one quarter more coal is con- 
sumed in the Cornish engines than was 
necessary in 1843 to do the same work. 

Dyeing is the art of staining textile 
substances with permanent colours. 

Dyke, in coal mining^ the banks of 
basalt or whin, by which the coal 

strata are frequently di\dded. 

Slip Dyke, a fault or break in the 
strata. 

Dynamics, the science of moving 
powers, or of the action of forces on 
solid bodies when the result of that 
action is motion. 

GENERAL DEFINITIONS, 

1. The mass of a body is the 
quantity of matter of which it is 
composed, and is proportional to its 
weight, or to the force which must 
be applied to the body to prevent its 
gravitating to the earth, and which, 
being greater or less as the mass is 
greater or less, we regard as a mea- 
sure of the mass itself. 

2. Density is a word by which we 
indicate the comparative closeness or 
otherwise of the particles of bodies, 
and is synonymous with the term 
specific gravity. Those bodies which 
have the greatest number of particles, 
or the greatest quantity of matter, in 
a given magnitude, we call most 
^nse-, those which have the l^jast 


1865. 

1870. 


50*2 

51-5 


quantity of matter, least dense. Thus 
lead is more dense than freestone; 
freestone more dense than oak ; and 
oak more dense than cork. 

3. The velocity with which a body 
in motion moves, is measured by tlie 
space over which it passes in" any 
given time; the unit usually as- 
sumed being one second. 

4. If the body passes over an equal 
space in each successive unit of time, 
the body is said to move uniformly^ 
or to have a uniform velocity^ and 
the measure of such velocity is the 
space actually passed over by the 
body in each second, 

5. If, however, the body passes over 
a greater space in each successive 
second than it did in the preceding, 
then it is said to move with an ac- 
celerated velocity : when the differ- 
ences between the spaces moved over 
in any two successive seconds is 
the same, at whatever period of the 
body’s motion they be taken, or in 
other “words, when the successive 
spaces form an arithmetical progres- 
sion, the body is said to move with a 
uniformly accelerated velocity; hut 
when the spaces passed over'in suc- 
cessive seconds increase according to 
any other law, the body is then said 
to have its velocity variahly accele- 
rated. 

6. If, on the other hand, the body 
passes over a s?naller sjjace in each 
successive second than it did in the 
preceding, then it is said to move 
with a retarded velocity; which, if 
the successive spaces form a decreas- ^ 
ing arithmetical seri^ is said to be 
uniformly retarded'.^ if otherwise, it 
|a sw4 tp he pcgriably retarded. 
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7. The v&hdty of a body whose 
motion is variable is expressed at 
any moment by the space which it 
would pass over in a secondt if its 
velocity at the moment spohen of 
were to continue uniform for that 
period. 

8. 3Iechanical effect is measured 
by the product of the mass or weight 
of the body into the space over which 
it has been moved ; no regard being 
had to the time occupied. The unit 
of mechanical effect is a weight of 
one pound raised through a space of 
one foot. 

9. The momentum of a body in 
motion means the mechanical effect 
which such a body will produce in 
a moment (or second) of time, and 
varies as the weight of the body 
multiplied by its velocity, 

10. The vis viva of a body in 
motion is the whole mechanical 
effect which it will poduce in being 
brought to a state of resty no regard 
being had to the time in which the 
effect is produced, and it varies as 
the weight of the body multiplied 
by the square of its velocity. 

Dynamite, an explosive compound 
prepared with nitro-glycerine and a 
silicious sand. 

Dynamometer, air instrument which 
measures the power exerted by a 
mechanical motor, or that consumed 
by a machine doing work. 

Dysodile, a papyraceous brown coai 


Early English ArcMteotnre. (See 
Architecture,') 

Earth, Common. Specific gravity, 
T52 to 2*00 ; vreight of a cubic foot, 
from 95 to 125 lbs. 

Earth coal, a name sometimes given , 
to lignites.— -iTart/jy brown coal. 

Earth flax. Amianthus, which see. 

Earthwork, mounds raised as a de- 
fence, or to form the banks of canals, 
or the embankments for railways. 

Earth-table, the lowest course of 
stone that is seen in a building, level 
with the earth. 

Earthy bitumen occurs massive, is 
ofablacldsh-brown colour; an earthy 
and uneven flacture. It is found 


at Hurlet, near Glasgow, and in the 
Binncy quarries, near Edinburgh. 
Earthy cobalt, a combination of 
oxide of cobalt with manganese, in 
the ore commonly called wad. 

Ehsel, the frame used by artists for 
supporting the canvas when paint- 
ing : from the German Ase/, an 
Ass.. 

Easter, a movable feast held in coiu- 
memqration of the Kesurrection. 
According to the Western custom 
i it is the Sunday next after the first 
full moon after the vernal equinox. 
The Eastern Church follows the 
Jewish Calendar and celebrates it oa 
the third day following the four- 
teenth day of th c month Kisan with- 
out regard to the day of the week. 
Eaves, the lower edge of a sloping 
roof which overhangs the face of a 
wall, for the purpose of throwing off 
the water. 

Ebony wood is of several colours, as 
yellow, red, green, and black. The 
latter is always preferred, and is 
much used. It is imported princi- 
pally from the East, and is used for 
cabinet, mosaic and tumeiy work, 
for fiutes, handles of doors, knives, 
surgeons’ instruments, piano-forte 
keys, etc. 

Eborarius, a term applied by the Eo- 
mans to a kind of ivory-work. 
Eccentric, a term applied to a group 
of mechanical contrivances for con- 
verting circular into reciprocating 
rectilinear motion : they consist of 
variously shaped discs, attached to a 
revolving shaft, and according to the 
shape of the working surfaces are 
distinguished as triangular, heart- 
shaped, toothed or circular eccentrics. 
The term is more especially appli- 
cable to the latter form, the others 
being only particular varieties of 
cam ; it consists of a circular disc 
attached to the shaft, but having its 
centre at a small distance from that 
of the axis of the shaft. The distance 
between these points is called the 
eccentricity, and corresponds to the 
radius of the circle described by the 
disc in its revolution or half the 
length of the path deserffjed by the 
end eccentric rod. Practically there 
is no difference between the crank 
and the eccentric ; the latter may be 
considered as a crank in which the 
radius of the crank-pin is greater than 
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that of the crank-arm. The motion 
of the eccentric is communicated to 
the rod by a hoop or strap closely 
fitted round the circumference of the 
disc which revolves within it. 
Eccentrics are used for moving heavy 
shears in iron forges, and the feed 
pumps, and occasionally the air- 
pumps in steam-engines. For the 
latter purpose they are often of great 
size, as for example, in the paddle- 
engines of the Great Eastern steam- 
ship. The most general application, 
however, is for moving the s lide valves 
in steam-engines, for -which pur- 
pose they are employed either singlj^ 
the taif of the rod being in direct 
communication with the valve lever, 
or, what is more common, in pairs, 
the motion being conveyed by some 
form of link. (See Litik Motion.') 

Echinus, the egg and anchor, or egg 
and tongue ornament found carved 
on the ovolo, in classical architec- 
ture, member of the Doric ca- 

pital ; so called from its resemblance . 
to the echinus. A large vase, in 
which drinking-cups were washed, 

Ecphora, the projection of any mem- 
ber or moulding before the face of the 
member or monl(hng next below it. 

Ectjrpography, etching in relief. 

Edge Coal, Edge Seam, a seam of 
coal which has been thrown on edge, 
often nearly vertical, sometimes 
called edge metal. 

Ediograph, an instrument contrived 
for the purpose of copying drawings. 

Eduction pipe, the pipe from the ex- 
haust passage of the cylinder to the 
condenser. 

Edulcoration, the process of wash- 
ing, especially applied to the cleans- 
ing of salts. 

Effect is the art of giving to a draw- 
ing a striking appearance by a ju- 
dicious combination of objects, and 
by strong light and shadow. It is a 
faithful representation of the appear- ! 
ance of nature, best seen under cer- 
tain circumstances and at certain 
times, such as morning elfect, even- 
ing effect, twilight effect, and stormy 
effect, torch-light^ and candle-liglit 
effects, etc. 

Egg, in architecture, an ornament of 
that form, cut in the echinus or 
quarter round. 

Egyptian ArcMtecture. (See Ar- 
cJiitecture.) 


Eg:p)tiaii Blue, a brilliantly blue 
pigment made of hydrated protoxide 
of copper mixed -with a very small 
quantity of iron. 

Egyptian J asper or Egyptian 
Pebble, a variety of jasper found 
in the desert of Cairo. 

Eikon or Icon, an image, a statue. 

Ekeing, in ship-huilding, a piece fitted 
to make good a deficiency in length 
on the lower part of the supporter 
under the cat-head, etc. ; likewise 
the piece of carved work under the 
lower end of the quartei'-piece at the 
aft part of the quarter-gallery. 

Elasticity, the physical property by 
virtue of which the molecules of 
bodies that have been removed from 
the position of equilibrium, by the 
action of external forces, return to 
their original position when the 
disturbing force ceases to act. Solid 
bodies exhibit this property in 
various degrees, but in all cases they 
become permanently altered in form 
when subjected to extreme strain, 
whether compressive or tractive. 
The limiting values for such strains 
are known as the elastic limits, and 
bodies that have been so strained 
are said to have taken a permanent 
set. 

Within the limits of elasticity the 
alteration in the volume of a solid is 
generally proportional to the force em- 
ployed ; the measure of this force is 
the so-called modulus of elasticity, 
which is the theoretical power required 
to elongate or compress a body by an 
amount equal to its original length. 
It is given for various substances in 
the second column of the following 
table. The first column shows their 
elastic limit expressed in terms of 
the original length. By dividing 
the values in the second column 
with denominators of the correspond- 
ing fractions in the first, we obtain 
the quantities in the third column, 
which expresses the proof strength 
for different bodies, or strains corre- 
sponding to the limits of elasticity. 
In fluids, whether liquid or gaseous, 
there is no limit of elasticity, the 
particles always returning to their 
original position whatever may be 
the intensity of disturbing force, 
when such force be removed. There 
is no direct relation between the 
coropresrifoility and the elasticity of 
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a body, although the two are often 
confounded. This is especially the 
case with liaids, which are spoken of 


as inelastic, when what is meant ie 
that they are but very slightly com- 
pressible. 


Material 

Limiting 

Extension 

Modulus of 
elasticity, 
lbs. per s(j, 
inch 

Proof strength 
lbs. per sq. 
inch 

Wood . .. , 

poo 

1,800,000 

3,000 

Brass . - . . 

TsW 

95,000,000 

7,000 

Cast iron 

TaoST 

17,000,000 

14,000 

Wrought iron 

Tiso 

29.000. 000 

44.000. 000 

20,000 

Hard cast steel . 

rion 

96,000 


Elastic Bitnmen, Elaterite, a 
mineral pitch occurring in fungoid 
masses. It looks much like India- 
rubber, and effaces lead-pencil marks, 
hence it obtained the name of mineral 
caoutchouc. 

Elbow, in architecture^ an obtuse angle 
of a wall, building, etc. The term 
ICUxjw is also used to denote the up- 
right sides which flank any panelled 
work, as in windows below the shut- 
ters, etc. 

Elder- wood. The branches of the 
cider contain a very light kind of 
]uth, which is used, when dried, for 
electrical purposes ; the w^ood is also 
frequently used for carpenters’ rules, 
weavers’ slmttles, etc. 

Elective Affinity, chemical preference 
of one substance for anotlier. 

Electricity, the name of which is de- 
rived from the Greek word ^Ac^rpov, 
electron, amber^ because it \vas in fric- 
tion of this substance that the subtile 
and invisible agency ,»'hich we 
designate electric fluid was first dis- 
covered, is one of those hidden and 
mysterious powers of nature which 
has thus become known to us through 
the medium of effects : our first ac- 
quaintance with it appears to have 
arisen out of a curious but simple 
fact, noticed full COO years before the 
Christian era. Thales, of Miletus, a 
celebrated Greek philosopher, the 
founder of the Ionic Philosophy, 
observed, as a remarkable property 
of amber, its pow’er of attracting 
liglit particles of matter on being 
subjected to a peculiar kind of exci- 
tation by friction, and with which he 
is said to have been so struck, that he 
imagined the amber to be endowed 
with a spedcs of animation, Theo- ; 


phrastus, about oOO years before the 
Christian era, observed a similar 
proper t}'- in a hard stone termed the 
hjneurium^ now supposed to have 
been the tourmaline, which he says 
will not only attract light straws and 
sticks, but even thin pieces of metal, 
Pliny and other naturalists also 
notice this property of amber ; and a 
similar property is said to have been 
discovered at an early period in 
agate. In the present state, how- 
ever, of this department of science, 
we no longer confine our views to a 
particular instance of electrical action 
limited to a few conditions only, but 
consider the development of elec- 
tricity as arising out of a great 
variety of operations and circum- 
stances, both natural and artificial 
—such as the contact of various 
substances, friction, pressure, cleav- 
age, and other mechanical processes, 
changes of temperature and form, as 
in the case of liquefaction, and other 
natural processes of that kind, to- 
gether with chemical and certain 
forms of magnetic action ; these will 
all superinduce upon bodies an at- 
tractive power of a greater or less 
amount. As our knowledge of such 
phenomena advanced^ these other 
substances, possessing similar pro- 
perties, were considered as being 
amher-Uke^y^^YQ said to be electrical, 
and were hence termed Electrics. In 
a similar way, when ain^' given sub- 
stance was caused to exhibit attrac- 
tive powers by the simple process of 
friction, it was said to be electrified, 
— the^ process itself being termed 
electrical excitation, and the attrac- 
tive force electrical attraction i any 
contrivance also for the mere exhibi- 
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tion of sncli force has been termed 
an ElectroscopCf whilst other con- 
trivances for the more precise mea- 
surement of the power itself have 
been termed Electrometers ; so that 
the common terms employed in this 
department, of science are all based 
on the Greek, and Latin terms signi- 
fying amber. 

* This science is sometimes dhided 
into five or six branches, according 
to the modes in -which electric effects 
may be bronght about. The tenn 
atmospheric electricity applies to that 
w’hich is naturally exhibited at nearly 
all times, but especially in thunder- 
storms ; common or frictional elec- 
tricity, to that developed by mere 
mechanical friction; galvarusm^ ox 
voltaic electricity, to that developed 
by chemical action ; thermo-QltQ- 
tricity, by the action of heat ; mag- 
«e^o-electricity, by that of magnet- 
ism ; and animal electricity, by the 
operation of vital power.* A more 
modern and comprehensive division 
is into — 1. Electrostatics^ or tensional 
electricity, r cferring to those effects 
in which the agency seems to have 
the equilibrl^im of its distribution 
disturbed, so as to be excessive or 
deficient in certain bodies, making 
them appear in diffei’ent states, 2, 
Electro-dynamics, or current elec- 
tricity, describing those effects in 
which the agency appears to be 
moving from place to place, and dis- 
playing immentum. 

It was usual to denominate this 
peculiar agency Electric fluid, be- 
cause it has a greater resemblance to 
an elastic fluid of extreme rarity 
than to anything else. The modem 
view is that electricity is only a 
mode of motion of, or among, the 
particles of matter. Some bodies 
permit this infiiience to pass freely 
through them, and are hence called 
conductors ; others hardly permit it 
to pass through them at all, and are 
therefore known as non-conductors. 
Metals are the best conductors ; next 
water and fluids ; then the bodies of 
animals. Glass, resinous substances, 
such as amber, varnish, sealing-wax, 
silk, wool, cotton, hair, and feathers, 
are non-conductors. The pheno- 
mena of electricity are manifested 
by the effects of attraction and repul- 
sion, heat and light, shocks of the 


animal system, and mechanical vio- 
lence. mx a knowledge of the phe- 
nomena themselves, consult the trea- 
tises on * Electricity, Magnetism, and 
Galvanism,' by Sir W. Snow Hard.?, 
in the Weale Series. 

Electricity for Blasting, etc. The 
application of electricity to blasting 
rocks, firing mines and” discharging 
pieces of artillery, has been compara- 
tively limited. ‘We have therefore 
only to explain briefly the principle 
involved. The electric current em- 
ployed may be that which is gene- 
rated by chemical action on the 
voltaic battery, or that obtained from 
the magneto-electric machine. The 
current is conveyed b}'" copper wires 
from the battery or machine, to the 
prepared fuse, * which is placed in 
connection with the gunpowder 
which is to be exploded. The fu.se 
has been usuafly prepared by con- 
necting the ends of the terminal 
. wires with a short piece of platinum 
wire. The wires are carefully insu- 
lated with a coating of gutta-percha, 
so that the electricity passes without 
disturbance to the platinum %vire. 
The resistance offered by this to the 
passage of the current is such, that 
the platinum becomes glowing hot, 
and fires the gunpowder. To fiicili- 
tate the explosion sometimes a little 
fulminate of mercury is placed 
around the platinum wires. Pro- 
fessor Abel has introduced, with much 
success, a mixture of sub-phosphide 
and sub-sulphide of copper with 
chlorate of potassa into the fuse em- 
ployed in the experiments made at 
Woolwich and Chatham. 

In practice the fuse is placed in 
the hole of the rock to be blasted, in 
the centre of the mine, or inserted in 
the camion to be fired, and all the 
men having removed to a safe dis- 
tance, the wire is connected with the 
source of the electricity, when in- 
stantly the explosion takes place. 
Blasting by electricity is therefore 
safer than by any other mode. 

Electrical state of the atmo- 
sphere. The electrical condition of 
the air in serene and tempestuous 
weather has obtained, of late years, 
a considerable amount of attention 
from meteorologists. The atmosphere 
is always in an electrical state, that 
is, it is always either positive or 
■ ■ u 
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negative in relation to the .earth. ofintelligenceoriginatedatanearly 
The apparatus for making electrical period of the histoiy of electrical 

observations is simply a metallic rod, science. Flans to this effect had 

insulated at its lower extremity, been brought before the public ; but 

elevated at some height above the all wanted a simplicity of principle 

ground, and commimicating with an and of construction. In 1837, Messrs, 

electroscope. When the amenity of Cooke and Wheatstone obtained their 

the weather will permit, a kite may first patent for an electric telegraph, 

be raised, in the string of which a applicable to general purposes. This 

metallic wire should be interwoven ; patent has been subsequently fol- 

this will collect the electricity of the lowed, at short intervals, by others 

higher regions of the air. in which the invention has been 

Electric LigM. When the circuit gradually brought to its present 

of a voltaic battery is nearly closed by form ; the principles originall;^ em- 

raeansoftwo pencils of harcl charcoal, ployed have been progressively 

which is an imperfect conductor, the rendered more varied and general in 

points become incandescent, and pro- their application, and the apparatus 

duce an arc of light which has hither- more simple in its details. 13y these 

to been unsurpassed in brilliancy. improvements the number of wires 

Hard charcoal is nearh^ infusible, so necessary for the conveyance of in- 

that it 'irill bear the enormous heat telligence has been reduced, and the 

produced ; the best form of charcoal construction has been rendered 

is that which is sometimes deposited cheaper and more perfect, 

within the gas retort employed in The electric telegraph involves in 
the manufacture of street-gas. The its construction two essential princi- 

form of theflame is not symmetrical pies, first, that a magnetised needle, 

with respect to the two poles of the which is free to rotate about its 

battei^% the part next the^ positive centre, being brought near to a -wire, 

pole having the greatest diameter ; through wMch an electric current is 

and the diameter gradually decreases passing, has a tendency to place 

in approaching the negative pole. itself at right angles to that wire; 

There is a mechanical transport of the direction of its motion following 

the material of the charcoal points, a certain invariable law. This fact 

If these be sharp at the commence- was the discovery of Prof. CErsted, 

ment of the experiment, the piece of Copenhagen, in 1819. Secondly, 

attached to the positive wire will that a piece of soft iron, not being 

have its point worn down into a permanently magnetic, is rendered 

cavity. At the same time, a mam- temporarily so during the transmis- 

millated deposit continues to grow siou of an electric current along a 

n^on the charcoal of the negative wire coiled spirally around it. 

wire. When the battery is very Electrode, the pole of the voltaic 
powerful, the electricity between the circle. The electrodes are the sur- 
two charcoal points assumes the form faces of air, water, metal, etc., which 

Sfr. dazzling brilliancy. serve to convey an electric current 

With 600 of Bunsen’s cells arranged into and from the liquid to be deconi- 

conseciitively, with the points in a posed. 

vertical line, and the negative pole Electro-gilding*. (SeeA^^cc^ro-iiie^a?- 
below, Despretz obtained an arc 7*8 lurgy.) 

inches in length. With 100 pairs Electrometer, or Electroscope, an 
the arc was only one inch in length. instrument for measuring the quan- 
Thc most intense light is obtained tity, pressure, or intensity of elec- 
when the points are very near to- tricity. 

getter, since, in such case, tte resist- Electro-metaUurey.Eleotrotype. 
ance is less, a greater quantity of The process of reviving metals from 

electncity passes in a given time, their solutions by means of current 

and the temperature is proportionally electricity. To Professor Jacobi and 

higher. The arrangement of the Mr. Thomas Spencer is due the merit 

cells IS dso of importa^e. of the discovery. Professor Jacobi, of 

Electric Tele^aph. The employ- St, Petersburg, announced on May 4, 

mentof electncifyinthetransmission 1839, in the Athenjciim, that he had 
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* found a method of conyerting any 
Hne however fine engraved on copper 
into a relief by a galvanic process. ’ 
On May 8, 1839, Mr. Spencer an- 
nounced before the Poly technic 
Society of Liverpool the fact of Ms 
having succeeded in precipitating 
copper by the agency of electricity. 

It is evident that those two experi- 
mentalists were both, unknowm to 
each other, w^orking at the same time, 
on this interesting subject, and they 
arrived at precisely similar results. 

It is beyond the intention of tMs 
volume to do more than indicate the 
principles involved in the process of 
the electro-deposition of the metals. 

If a zinc plate and a copper plate, 
with a vrire attached to each, are 
placed in a slightly acidulated solu- 
tion, a chemical action is established 
on the zinc plate. Oxide of zinc is 
formed at the expense of the oxygen 
of the water. During this, there is 
a development of electricity, in ex- 
act equivalence with the chemical 
change : and this electricity passes 
to the copper plate. If the wires 
attached to those two plates are 
carried into another vessel contain- 
ing, in solution, copper or silver, an 
exnct equivalent of either of those 
metals is deposited upon one of the 
terminal wires. If an engraved plate, 
a coin, or a moulding of any artistic 
work, the surface being covered with 
some conducting body, are connected 
with the wire, the metal is deposited 
uniformly over it, and we have a 
copy, the reverse of the body, upon 
which the metal has been thrown 
down. If in this -way an engraved 
plate is copied, the precipitated plate 
will have all the lines of the engraved 
plate in relief. Therefore, another 
copy must be taken by the same 
means, to insure a fac simile of the t 
original. In this way all the maps j 
of the Ordnance and of the Geologi- , 
cal Survey are copied. The maps | 
are printed from the electrotype i 
plates, the original plate being thus j 
preserved intact. 

It will be obvious to all that 
numerous applications of this pro- 
cess can be made, all that is neces- 
sary being to cover the surface of 
any object of which a copy in metal 
is required with some good con- 
ducting body, plumbago — being 


rubbed, over the surface — ^furnishes 
the best possible condition. The cha- 
racter of this work forbids the intro- 
duction of those details which must 
be sought for in works devoted to the 
subject. 

Electro-plating. The precipitation 
of metallic silver or gold by voltaic 
agency- upon the surface of the baser 
metals of which the article to b© 
plated is formed. 

Electrotint, an art of preparing 
tinted plates by the action of elec- 
tricity on a copper plate, whose sur- 
face is sunk, and w'hich thereby pro- 
duces a fine tint in relief, for use in 
the ordinary printing press, 

Electrum, the ancient Greeks gave 
this name to amber, and to the paler 
varieties of native gold, or to alloys 
of gold and silver containing from 

20 to 30 per cent, of silver. One 

of the numerous names given to 

German silver. An alloy composed 

of 8 parts of copper, 4 parts of nickel, 
and 3 parts of zinc. 

Elegance, in a design, is a manner 
which embellishes and heightens 
objects, either as to their form or 
colour, or both, without destroying 
or perverting truth. 

Elemi, a crystallised resin, which 
exudes from the bark when incised 
of the Amt/ris ekmifera. 

Elevation, a vertical projection of a 
building, or machine geometrically 
drawn. 

Eliqyiation, separation of lead and 
silver from copper. A process 
formerly used for the separation 
of silver from copper by means 
of lead. The three metals were 
melted together, cast into discs, and 
suddenly cooled. By^ exposing these 
discs to a red heat the lead melted 
and separated or liquated from the 
copper, carrying the greater portion 
of the silver with it, the copper 
remaining in a spongy mass having 
the form of the original disc. The 
separation was a very imperfect one, 
and the process has been abandoned. 

Elizabethan Architecture, the 
style which prevailed in England at 
the time of Queen Elizabeth, and im- 
mediately subsMuent to the Tudor 
style of Ilenry VI 1 1. 

Ellipse, Ellipsis : this curve is one of 
the conic sections, and next in im- 
portance to the circle and the straight 
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line. It is an oval figure generated distance, as it is sometimes found 

from the section of a cone by a plane advisable to allow the river to spread 

cutting both sides of the cone, but not over a large surface of the adjacent 

parallel to the base, and meeting valley, either for the purpose of ad- 
with the base when produced, mitting it to deposit the mud in sus- 

Elliptic compasses, a terra given to pension, or to allow it to lose its 
anv machine for describing ellipses. torrential character. 

Elliptograph, an instrument for The Haarlem lake merits observa- 
draiving ellipses. tion for the extensive works executed 

Elm, a well-known tree, the wood for the defence of the land, and for 
which it produces being largely used. the canals reserved for the naviga- 
Spedfic gravity, 0*514 ; weight of a tion. 

cubic foot, S4 Tbs.; weight of abarl Embattled, a terra applied to any 
foot long and 1 inch square, 0'236 lbs.; building with a parapet, and having 

■will bear on a square inch without embrasures to resemble a battery, 

permanent alteration, 3,240 lbs., and Emblem, a figurative representation, 
an extension in length of weight which has the power of conveying 

of modulus of elasticity for a base of some religious idea to the mind, 

an inch square, 1,340,000 lbs,; height Books of emblems were at one time 

of modulus of elasticity, 6,630,000 very fashionable, 

feet ; modulus of resilience, 7*87 ; i Emblema, an emblem, or inlaid orna- 
specific resiliency 14'4. (Calculated ment of divers colours, 

from Barlow’s Experiments.) Embolite. Clilorobromide of silver. 

Compared with cast iron as unity, Embolus, in mechanics^ a wedge ; 
its strength is 0*21 ; its extensibility, anciently, among the Greeks, the 

2*9 ; and its stiffness, 0*073. There prow or beak of a vessel, or a body 

are five species of elra used in Europe: of soldiers in the form of a wedge, 

their mean size, 44 feet long, 32 The movable part of a pump or 

inches in diameter. The wood is not syringe, named lilte-ivise the piston os 

liable to split, and bears the driving sucker. 

of nails, bolts, etc. : much used in , Embossing, forming work in relievo, 
building ; also for the keels of ves- | whether cast or cut with a chisel ; or 
sels, and for wet foundations. I in modern times, the art of producing 

Elutriation, the separating of pow- i raised figures upon wood or other 

dered substances into different materials by means of pressure, either 

degrees of fineness, by diffusing them applied by a sudden blow, as in a 

through water and pouring off, before stamping press, or in a more gradual 

apy but the coarsest part has had manner, as by an ordinary screw 

time to deposit : more generally or hydraulic press, or by means of 

known as leingathn, revolving cylinders, 

Elvau^ in Cornish^ a bard close- Embossing ■wood. The wood to be 

ornamented is first worked out to its 
proposed shape ; then with a blunt 
steel tool, the pattern is made, by 
driving it cautiously so as not to 
the character of a granite which has break the grain of the wood, till the 

been subjected to a high temperature, depth of the depression is equal to 

and forced in a plastic state through the intended prominence of the 

fissures to the surface. figures. The ground is then reduced 

Embankments, raised mounds oi by planing or filing to the level of 

dykes to preserve the proper and the depressed part. After which the 

i... . __ j wood being placed in water, the part 

depressed will rise to its former 
height, and thus form an embossed 
pattern. Another process is to use 
metallic dies, which are made red- 
hot, and then pressed on the wood. 
The pattern being thus burnt in, tha 
chased portions are brushed v)ut, and 
the design finished by hand. 


uacAui uuuise rivers, etc.; anu aiso 
for forming a level line of railway, 
On the banks of the Po, two sorts of 
embankments are used to prevent the 
river from overfiowing daring the 
winter, or the flood season. They are 
called 4n froldi ’when immediately 
upon the banks of the river, and * in 
golene’ when at any considerable 


grained stone, of great value for 
building purposes. It is usually 
stated to be of a porphyritic cha- 
racter, butit notunfrequentiv assumes 
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Embossing leather. Ornaments in 
basso-relievo are mamifaetured from 
leather by the pressure of metallic 
blocks and dies. 

Embrasnre, the crenelles or interval 
between the merlons of a battlement, 
the opening made in the breastwork 
of a battery. 

Embroidery, the art of working de- 
vices on woven substances with a 
needle and thread. 

Emerald, a beautiful gem of a green 
colour. It consists of silicate of 
alumina and glucina, and in form the 
crystal is a six-sided prism. The 
finest emeralds come from Bogota 
in South America, where they occur 
in a black limestone. 

Emerald green is a copper green 
upon a terrene base ; it is tbe most 
vivid of this class of colours, being 
rather opaque, and powerfully reflec- 
tive of light: it appears to be the 
most durable pigment of this class. 
It is either the acetate or carbonate 
of copper, or the arseniate of copper, 
which is also known as Scheele’s 
green. (See Bice.) 

Emery, an amorphous form of corun- 
dum consisting chiefl.y of alumina. 
It is excessively hard, and when 
powdered it is used for cutting and 
polishing gems, glass, and metals. 

;| Emissariiim, a sluice, flood-gate, or 

I channel by which an outlet is formed 

1 to carry off stagnant or foul water : 

I according to Pliny, an artificial canal, 

1 formed for the draining of stagnant 

'j waters. 

1 Empaistic, inlaid work consisting 

* of pieces of one metal being ham- 

mered into another: it somewhat 
resembles Buhl. 

Empatage, a French term for the 
first combination of an alkali with 
the fatty acids. 

Emplecton, a method of constructing 
walls introduced by the Greeks and 
copied by the Koman architects, in 
which the outside surfaces on both 
sides were formed of ashlar laid in 
regular courses, and the central 
space between them filled in with 
rubble- work, layers of cross stones 
being placed at intervals in regular 
courses, and of sufficient size to ex- 
tend through the entire thickness of 
the wall, and so act as girders to bind 
the whole together. 

Empyreal air, the first name given 


to the gas which we now call 
oxygen. 

Enamel, a semi-transparent or opaque 
glass. Enamels may be either white 
or coloured : the term is also applied 
to the coating of the teeth of animals. 

Enamelling, the art of using enamel, 
which is divided into transparent 
and opaque. The first is employed 
for the purpose of ornamenting gold 
and silver ; the second, commonly in 
the manufacture of watch and clock 
dials, and of plates for pictures, etc. 

Encarpa (Encarpus), according to 
Vitruvius, festoons of carved fruit 
and flowers, employed as decorative’ 
ornaments. 

Encaustica, the art of encaustic 
painting, i.e. in colours mixed with 
wax, and aftenvards hardened by the 
action of fire. 

Encaustic Tiles, tiles in which 
designs are produced by fusing in 
other colours than such as form the 
colour of the ground. (See Tesser^s.) 

Enchasing, the art of enriching and 
beautifying gold, silver, and other 
metal work, by some design or figure 
represented thereon in basso relievo. 

Enclosure, a fence, a wall, or hedge, 
or other means of protection and 
security surrounding land. 

Endeeagon, in geoTnetry, a plane 
figure of eleven sides and angles. 

En^ess Screw, a mechanical ar- 
rangement consisting of a screw 
the thread of which gears in a wheel 
with skew teeth, the obliquity corre- 
sponding to the angle of pitch of the 
screw. It is generally used as a 
means of producing slow motion in 
the adjustments of machines, moving 
the valve gear of marine engines by 
hand, &c., rather than as an organ of 
transmission of any great amount of 
power. 

End-irons, andirons or dogSf articles 
of household furniture, in earlier 
times, used in fire-places to sustain 
the ends of logs of wood. 

Engrineering, Civil, may be said 
to have originated in England about 
the middle of the eighteenth century. 

Engiisli School of Fainting. This 
school, which is but of recent date, is 
connected with the Boyal Academy 
in London, instituted in 1786 ; and 
although as a school it did not exist 
before that period, yet since the re- 
vival of the arts, and the consequent 
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lencoiiragcment given to them by the 
so%*ereigiis of Europe, England has 
possessed portrait-painters of no in- 
considerable ability ; and it is prob- 
ably owing to the remarkable parti- 
ality of the nation for this branch of 
the art, that historical painting has 
been, until rccenth% comparatively 
neglected. Latterly, however, paint- 
ers of the highest eminence in this 
superior branch of the art have dis- 
tinguished themselves, and given 
earnest of the rise of a school that 
may, ere long, surpass others of the 
present age. 

Englisk Vamish. When mastic 
varnish is mixed with drjdng-oil 
which holds litharge in solution, 
the mixture soon assumes the ap- 
pearance of a drill jelly, which is 
strong in proportion as a greater 
quantity of litharge, and a stronger 
varnish, have been used. This sub- 
stance holds its place on the palette. 
This mixture is particularly useful 
in glazing, for it flows freely under 
^ the brush. Instead of using brown 
drying-oil, it is preferable to use that 
prepared without heat. 

Engraving, a process by the means 
of which pictures are reproduced. 
The lines of the design are incised on 
a plate of metal, and these being 
flUed with ink, a sheet of paper is 
laid on the plate and the whole sub- 
mitted to the press, and an impres- 
sion of the original picture is pro- 
duced on the paper. 

In wood engraving the lines are 
left in the original surface of the 
block, the l^hts being cut away. 

Enlevage, in caJico-printingf disco- 
louring style, or discharge style. 

Enrockment, stone-packing around 
a foundation in the ■water. 

Entablature, those members of a 
portico which were constructed upon 
tlie columns, consisting of ie epi- 
stylium, zophorus, and corona. Vi- 
truvius uses the words ornamenta co- 
lumnarum to signify these members ; 
and somerimes he includes the three 
seveM parts in the term epistgUa, 
-- — The superstructure that lies ho- 
rizontally upon the columns in the 
several orders or styles of architec- 
tm*e. It is divided "into architrave, 
the part immediately above the 
column ; frieze, the central space ; 
and comice, the upper projecting 


mouldings. Each of the orders has 
its appropriate entablature, of which 
both the general height and the sub- 
divisions are regulated by a scale of 
proportion derived from the diameter 
of the column. 

The entablature, though architects 

I frequently vary from the proportions 
here specified, may, as a general 
rule, be set up one-fourth the height 
of the column. The total height 
thereof thus obtained is in all the 
orders, except the Doric, divided 
into ten parts, three of wliich are 
given to the architrave, three to the 
frieze, and four to the cornice. But 
in the Doric order the whole height 
should be divided into eight parts, 
and two given to the architrave, 
three to the frieze, and three to the 
cornice. The mouldings which form 
the detail of these leading features are 
best learned by reference to represen- 
tations of the orders at large, l^alladio 
and Vignola, the restorers of genuine 
architecture, are the authors whose 
works may be consulted with great- 
est advantage by those who desire to 
make any advance in the science, 
and most particularly by those who 
wish to obtain further knowledge on 
the use and abuse of its details. 

Entail, a term used in the middle ages 
to signify elaborated sculptured or- 
naments and carvings. 

Entasis, the swell of the shaft or co- 
lumn of either of the orders of archi- 
tecture. Some authorities make 

it consist in preserving the cylinder 
of a column perfect one quarter or 
one-third the height of the shai't 
from below, diminishing from thence 
in a right line to the top ; while 
others, following Vitruvius, make 
the column increase in bulk in a 
curved line from the base to three- 
sevenths of its height, and then di- 
minish in the same manner for the 
remaining four-sevenths, thus ma- 
king the greater diameter near the 
middle. 

Enterclose, a passage between two 
rooms in a house, or that leading 
from the door to the hall. 

Entresol, in architecture^ a floor be- 
tween two other floors. The en- 
tresol consists of a low apartment 
usually placed above the first floor : 
in London, frequently between the . 
ground floor and the first floor. 
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JSntretoise, or Entertyes, timbers 
bolted to piles. 

Eolipile. (See Lamp,') 

Epb-ebeunis an apartment in the pa- 
lestra appropriated to wrestling and 
other athletic exercises. 

Epi, or Girouette. This literally 
means anything pointed or resem- 
bling a spike of corn, bnt is gene- 
rallj' applied to the ornamental iron- 
work siirmoiinting pointed roofs in 
Kenaissance architectm'e. 

Epicycle, a little circle whose centre 
is in the circumference of a greater. 

Epicycloid, a curve generated by the 
revolution of the periphery of a circle 
along the outside of another circle. 
(See Cycloidal Curves.) 

Epicyeloidal wlieel, a wheel for 
converting circular into alternate 
motion, or alternate into cii'cular. 
The sun and planet motion used 
instead of a crank in Watt’s first 
rotary engine is an example. 

Episoenium, a division of the scene 
of a Greek theatre : it sometimes 
consisted of three divisions made by 
ranges of columns one above the 
other: the lo-wer was termed scemy 
and the others episeenia. 

Epistomium, the cock or spout of a 
water-pipe, or of any vessel contain- 
ing licjuids to be draAvn off in small 
quantities when required. 

Epistylinm, the low’er of three divi- 
sions of an entablature or super- 
structure upon the columns of a 
portico, formed by pieces extending 
from centre to centre of two columns. 

^Tlie architrave or horizontal 

course resting immediately upon 
columns. Epistylar arcuathn is the 
system in which columns support 
arches instead of horizontal archi- 
traves and entablatures. 

Epitith-idas, a term applied by some 
writers, by "way of distinction, to the 
cymatium on the sloping or raking 
cornices of a pediment, which super- 
imposed moulding (as its name im- 
plies) was frequently largely de- 
veloped, and enriched with an ‘orna- 
mental pattern. 

EpititMdes, the upper members of 
the corona surmounting the fastigium 
of a temple, which was also continued 
along the flanks, 

Epotides, in naval arcMtecturCy two 
thick blocks of wood, one on each 
side the prow of a galley, for warding 


off the blows of the rostra of the 
enemy’s vessel. 

Equation, an equal division : in, 
algebrOy a mutual comparing of 
things of different denominations. 
Equation of time, the difference 
between the apparent and mean solar 
time, or the amount by which the 
clock is fast or slow of the sun. 

Equilateral, having all sides equal. 

Equilibrium, equipoise, equality of 
weight. 

Equilibrium valve, the valve in the 
steam passage of a Cornish steam- 
engine for opening the communica- 
tion between the top and bottom of 
the cylinder, to render the pressure 
equaf on both sides of the piston. 

Equisetacea Equisetum, Horse- 
tails or the mareVtail, a crypto- 
gamous plant, the stems of which 
contain much silica. On this ac- 
count the Dutch rush is used in the 
arts, especially in linishing plaster 
figures. 

Equivalents, Chemical, the pro- 
portions in which elementary bodies 
combine with each other to form 
definite compounds. 

Era, or JBra, the account of time 
reckoned from some particular date 
or epoch. The year 5611 of the 
Jewish era commenced September 7, 
1850, of the Christian era ; the year 
1267 of the Mohammedan era, on 
Nov. 6, 1850, of Christian era, which 
of course commenced with the birth 
of Christ. 

Erasement (applied to buildings and 
cities), entire destruction and de- 
molition. 

Ergastulum, a sort of prison or house 
of correction contiguous to the farms 
and country villas of the Homans. 

Ergata, a capstan or windlass. 

Eriometer, an instrument for mea- 
suring the fineness of wool. 

Erisma, an arch-buttress, shore-post, 
or prop, to hold up buildings. 

Escape, the scape of a column in ar- 
chiteciure. 

Escutcheon, a shield chaiged witlt 
armorial bearings. 

Esparto, Spanish grass, used to a 
considerable extent in the manufac- 
ture of paper. The Romans used it 
for cordage, and called the cordfi 
made of it sparitum. 

: Essence d’Orient, the name given 
to a pearly-looking fiuid, obtaine*! 
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from tlie scales of the bleak, and used 
in the manufacture of artificial pearls. 
Etclimg, a branch of engraving in 
which the lines are dravTi by a stylus 
or etching-needle, on copper, steel, 
or stone, prepared by a chemical 
process. 

Etherial gilding. (See Gilding.') 
Endiometer, an apparatus used in 
the analysis of gases. It consists of 
a system of communicating tabes 
combined with a mercurial trough in 
which a given volume of gas can be 
subjected to the action of absorbents 
detonated with oxygen or other- 
wise manipulated, and subsequently 
measured under the pressure of a 
definite column of mercury. The 
most improved apparatus of this 
kind in use is that of Eegnault, as 
modified by Ward and Frankland. 
Etiripns, an arm of the sea with land 
on both sides; a canal, a pool, or 
stand of water; ditch, a trench or 
moat about a place ; a water-pipe of 
the smaller size, so made that the 
water therein may mount aloft ; also 
an inlet or small creek. 

Eurytlmiy, in architecturef the exact 
proportion between all parts of a 
building. 

Eustyle, the intercolumniation which, 
as its name would import, the an- 
cients considered the most elegant, 
viz. two diameters and a quarter of 
the column. Vitruvius says, this 
manner of arranging columns ex- 
cee(is all others in strength, conve- 
nience, and beauty. 

Evangelists, The. In the Table of 
Symbols of the early ages, they are 
represented by the four Mystic 
Animals, Eev. iv. 7:— The Angel 
being assigned to St. Matthew, the 
Lion to St. Mark, the Ox to St. 
Luke, and the Eagle to St. John; 
and the four rivers issuing from the 
Mount of Paradise to enter the 
earth, Gen. ii. 10. 

Evaporation, the transformation of a 
liquid into a gaseous state bv the 
action of heat. 

Evolute, a particular species of curve. 
Evolution, in geometry. The equable 
evolution for the periphery of a cir- 
cle, or any other curve, is such a 
gradual approach of the circum- 
ference to rectitude as that all the 
parts meet together, and equally 
evolve or unbend. 


Ewry, an office of household service, 
where the ewers, etc., were formerlv 
kept.; ■ 

Examen, the tongue on the beam of 
a balance, rising perpendicularly 
from the beam, and moving in an 
eye affixed to the same, by which it 
serves to point out the equality or 
mequality of weight betiveen the ob- 
jects in the scale. 

Excalefaction, heating or warming. 
Exedra, or Exhedra, the portico of 
the Grecian palasstra, in which dis- 
putations of the learned %vere held : 
so called from its containing a 
number of seats, generally open, like 
the pastas or vestibule of a Greek 
house. An assembly-room or hall of 
conversation: according to Vitruvius 
a large and handsome apartment ; 
also a by-place, or jutty. 

' Exemplar, a pattern, plan, or model ; 
resemblance. 

Exergue, the lower part of a coin or 
medal when it is separated from the 
rest of the face by a line; the date 
or some subsidiary matter is usually 
in this place. 

Exhaustion of the Corpus, in 
mhiing, the exhaustion of the ore in 
a mine. A legal term. 

Exhaust-port, the exit passage for 
the steam from a cylinder. 

Exhaust-valve, the valve in tlie 
eduction passage of the steam cy- 
linder of a Oomish engine, placed 
between the cylinder and air-pump, 
and worked by the tapet motion, so 
as to open shortly after the equili- 
brium valve, and admit the steam to 
the condenser. 

Existence, being, entity, subsistence, 
reality, actuality, positiveness, ab- 
soluteness, fact. Verb : to be, to 

exist, have being, subsist, live, 
breathe. 

Expansion-joint, a stuffing-box 
joint connecting the steam-pipes, so 
as to allow one of them to slide with- 
in the enlarged end of the other 
when the length increases by ex- 
pansion. 

Expansion-valve, an auxiliary valve 
placed between the slide-valve and 
the steam cylinder : it is worked by 
a cam or other contrivance, so as to 
cut off the steam at a given period, 
and cause the remainder of the stroke 
to be performed by expansion. 
Expansive steam may, be thus 
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explained: — If we allow steam to 
flow into the cylinder of a steam- 
engine until the piston be depressed 
to one-half of the stroke, and then 
prevent the admission of any further 
quantity, the piston will, if the en- 
gine be properly weighted, continue 
its motion to the bottom. The pres- 
sure of the steam, so long as the sup- 
ply is continued from the boiler, will 
be equal, it is presumed, to ten 
pounds upon the inch. With this 
force it will act upon the piston until 
it completes one-half of the stroke; 
the further supply of steam will then 
be excluded, and that which is in the 
cylinder will expand as the piston 
descends, so that when the stroke is 
completed it will occupy the entire 
capacity. The pressure of the steam 
will then be half of its former 
amount, or fi ve pounds upon the inch. 

Puring the descent of the piston, 
the pressure of the steam does not 
suddenly decrease from ten pounds 
to five ; but it gradually declines, 
through the successive intervals, 
until at the final point it yields that 
force. It is by this gradual expan- 
sion and diminution of pressure that 
the superior action is produced. 

Expression principally consists in 
representing the human body and all 
its parts in the action suitable to it ; 
in exhibiting in the face the several 
passions proper to the figures, and 
marking the motions they impress 
on the other external parts. 

Expression of colour. Every pas- 
sion and affection of the mind has its 
appropriate tint; and colouring, if 
properly adapted, lends its aid, with 
powerful effect, in the just discrimina- 
tion and forcible expression of them ; 
it heightens joj-, warms love, in- 
flames anger, deepens sadness, and 
adds coldness to the cheek of death 
itself. 

Extract of Gamboge is the colour- 
ing matter of gamboge separated 
from its greenish gum and impurities 
by solution in alcohol and precipita- 
tion, by v/hich means it acquires a 
powdery texture, rendering it mis- 
cible in oil, etc., and capable of use 
in glazing. It is at the same time 
improved in colour, and retains its 
original property of working well in 
water and gum. 

Extrados, the exterior curve of an 


arch, measured on the top of the 
voussoirs, as opposed to the soffit or 
intrados. 

Eye, a name given to certain circular 
parts and apertures in architecture, 
but more especially to the central 
circle of the Ionic volute; to the cir- 
cular or oval window in a pediment ; 
to a small skylight in a roof, or the 
aperture at tlie summit of a cupola. 
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Faber, a name given by the Eomans 
to any artisan or mechanic who 
worked in hard materials. 

Fabrica, according to the Eomaiis, 
the workshop of any mechanic. 

Fabrication, the art of building, con- 
struction. 

FabriUia, according to Horace, me- 
chanics’ tools. 

Faqade, the face or front of any con- 
siderable building to a street, court, 
gardei^ or other place. 

Face-piece, in skip-building, a piece 
wrought on the fore-part of the knee 
of the head, to assist the conversion 
of the main-piece, and to shorten the 
upper bolts of the knee of the head. 

Face of workings, in mining, the 
portion of a coal seam which is in 
process of removal. 

Facet, the plane surfaces formed 
naturally by the angles of crystals, 
or those produced by the lapidary to 
increase the lustre of his stone. 

Facetting, cutting faces upon oma- 
mental articles. 

Faddom, in mining, (purely local) six 
feet. (See Fathom.') 

Fagg (sea tenn), the ends of those 
strands which do not go through the 
tops, when a cable or rope is closed. 

Fagot of Steel, 120 lbs. 'weight. 

Faience, a name given to earthen- 
ware, enamelled with painted designs 
and glazed. So called from its 
being made at Faenza: sometime® 
called Raphael-ware or majolica. 

Fairlie’s Engine. (See Medtwags.) 

Faithful (the), (on the table of sym- 
bols of the early ages), represented 
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bj sheep, John x. 14; by iish, Matt, 
xii. 47; by doves eating grapes or 
cars of com ; by stags, Psalm xlii. 
2; by date-trees or cedar-trees, 
Isaiah i. 13 ; Jerem. xvii. 8 ; by 
little children. 

Palxrenlieit, a native of Dantzic, was 
born in 1G8G : he improved the ther- 
mometer by substituting mercmy ; 
instead of spirits of wine, and intro- 
duced the scale called after his name, 
for the instrument. His zero (0) j 
being the cold produced b}’^ a mixture I 
of snow and salt ; the freezing point 
of wmter being 32'^, and that of 
boiling water 212^^. 

Paldstool, or folding stool, a portable 
seat made to fold up in the manner 
of a camp-stool : it was made either 
of metal or wood, and sometimes 
covered with rich silk. The Litany 
stool commonly used in churches. 

False red is a second red, which is 
sometimes put under the first, to 
make it deeper. 

False stem, in a ship, when the stem 
being too flat, another is fastened to it. 

False-roof, the space between the 
ceiling and the roof above it, whe- 
ther the ceiling is of plaster or a 
stone vault, as at Kind’s Coflege 
chapel, Cambridge, and St. Jacques 
church, Liege. 

Fan, a wheel 'witli vanes, revolving in 
a case or box. For blowing smith 
fires, or small furnaces, or wdien of 
larger size for exhausting air or 
ventilating the workings of mines. 
Of late years great attention has 
been paid to the construction of fan- 
blowers, which are now made silent 
or mis^ess, even when revolving at 
a velocity of several thousand revo- 
lutions per minute. 

We have now in action in the 
coal mines of this country Nasmyth’s 
fan, Guibal’s fan, and some others. 

Fan^, a pharos or lighthouse or the 
lantern placed in it. 

Fan-brakes, the resistance of a fluid 
to a fan rotating in it. 

Fane, a poetical term for a place con- 
secrated to religion. 

Fang, in mining, a niche cut in the 
side of an adit, or shaft, to serve as 
an air-course : sometimes a main of 
wood-pipes is called a fanging. 

Fan-light, a window in shape of an 
open fan; the light placed over a 
doorway. 


Fan-tracery vaulting: this was 
used in late Perpendicular work, in 
which all the ribs that rise from the 
springing of the vault have the same 
curve, and diverge equally in_ every 
direction, producing an efiectlike the 
bones of a fan : very fine examples 
of it exist in Henry the Vlltli’s 
chapel, Westminster, St. George’s 
chapel, Windsor, and in King’s 
College chapel, Cambridge. 

Fanum, a Koman temple or fane, 
usually consecrated to some deity. 

Farm, in Cornish mining, a term 
formerly used for the lord’s fee 
which is taken for liberty to work 
tin-bounds. i^&f^Tm-hcyunds.) 

Fascia, a flat architectural member 
in an entablature or elsewhere ; a 
band or broad fillet. The architrave 
in the more elegant orders of archi- 
tecture is divided into three bands, 
which are called fascise ; the lower 
is called the first fascia, the middle 
one the second, and the upper one 
the third fascia. 

The bands of which the episty- 
Ihim of the Ionic and Corinthian 
orders are composed. The antepag- 
ments of Ionic doorways were gene- 
rally divided into three fascia^ or 
corsm. Fascise were also bands which 
the Romans W’ere accustomed to bind 
round the legs. 

Fascines, branches of trees, stakes, 
and gravel used to fill up open spaces 
in barks, etc. 

Fast and loose pulleys, twm puller's 
placed side by side on a shaft which 
is driven from another shaft by a 
band, one keyed fast and the other 
running loosely : when it is required 
to stop the shaft, the band is trans- 
ferred to the loose pulley. 

Fastigium, the pediment of a poi- 
tico ; so called because it foilo'wed 
the form of the roof, which was 
made like a triangle, the sides being 
equally inclined, to carry off the 
water.” In architecture, the summit, 
apex, or ridge of a house or pediment. 

Fat, see Vat, a large tub, cistern, or 
vessel used for various purposes by 
brewers, tanners, etc. Also a mea- 
sure of capacity, differing in different 
commodities. 

Fathom, a measure of length equal 
to six feet or two yards. Commonly 
used for nautical and mining affairs. 

Fats. Fat forms about 1*20 of the 
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weight of a healthy animal. The}^ 
are all, according to Chevreiil, mix- 
tures of Oldne (lard oil), Margarine^ 
and Glycerine and Stearine. Bracon- 
not gives the following composi- 
tion;—:" 



Oleine. 

Stearine. 

Hog’s lard 

62 

38 

Ox marrow 

24 

76 

Goose fat 

68 

32 

Duck fat 

72 

38 

Ox tallow 

25 

75 

Mutton suet 

26 

74 

Butter 

60 

40 


Paubourg, the suburbs, or such por- 
tion of a French town as were sub- 
urbs at an earlier date. 

Fault, a * throw'* or ^slip* Disloca- 
tion of the strata produced by some 
convulsion of nature. 

Pausse-braye, a small mound of 
earth thrown up round a rampart. 

Pausted, in mining^ refuse lead ore , 
reserved for another dressing. 

Paux, according to Vitruvius, a nar- 
row passage wliich formed a com- 
munication between the two princi- 
pal divisions of a Eoman house, the 
atrium and pcristylium. 

Pavas, an hexagonal-shaped tile of 
marble j used in making the style of 
pavement called sectilia.^ 

Pay, in ship-huilding^ to join two pieces 
of timber close together. 

Peather Alum, sometimes called 
hair-salt. A hydrous sulphate of 
alumina, usually produced by the 
decomposition of iron pyrites in an 
aluminous shale. 

Peatheriug or Poliatioii,an arrange- 
ment of small ares or foils separated 
by projecting points or cusps, used 
as ornaments in the mouldings of 
arches, etc., in Gothic arcliitecture. 

Feeula, a name given to starch of all 
kinds, and also to ehloropliyl, the 
green colouring matter of plants. 

Peed-bead, a cistern containing wa- 
ter and communicating with the 
boiler of a steam-engine by a pipe, 
to supply the boiler by the gravity 
of the water, the height being made 
fiutHcient to overcome the pressure 
within the boiler. This is only appli- 
cable to very low-pressure boilers. 

Peed-pipe, the pipe leading from the 
feed-pump, or from an elevated cis- 
tern, to the bottom of the boiler. 


Peed-pipe cocks, those used to re- 
gulate the supply of water to the 
boiler of a locomotive engine, and 
the handle of which is placed con- 
veniently to open and shut at plea- 
sure. 

Feed-pipe strainer, or strum, a 
perforated half-spherical piece of 
sheet-iron, after the manner of the 
rose end of a watering-pot; it is 
placed over the open end of the feed- 
pipe in the locomotive tender tank, 
to protect it. 

Feed-pump, a forcing-pump, worked 
by the steam-engine, for supplying 
the boiler with water. 

Feed-pump plunger, the solid pis- 
ton, or enlarged end of the pump-rod, 
fitting the stuffing-box of the pump 
of a steam-engine. 

Feldsp ar or Felsp ar. An i mportant 
group of minerals, composed of silica, 
alumina, and the alkaline bases, 
lime, soda, and potash. According 
to the prevalence of the latter sub- 
stances, they are divided into the 
following species : — 


Orthoclase , 

Oligoclase 
Labradorite . 
Anorthite < 
Albite • , 


silicate of alumina 
and potash. 

„ lime and soda. 
„ soda and lime. 
„ lime. 

„ soda. 


The first of these is remarkable as 
furnishing the bulk of the potash in 
soils, and producing, as some suppose, 
by its decomposition, the mineral 
kaolin or china clay. 

Felspatbic or Feldspatbose, per- 
taining to feldspar, or consisting 
of it. 

Fell, a barren or stony hill ; a field. 

Felling timber, the act of cutting 
down a full-grown tree, which doubt- 
lessly should be done late in the 
auUimn, when less moisture exists 
in all trees, and which rendem the 
timber less liable to dry-rot. 

Fell-monger, one who separates the 
wool from the skin. 

Felly or Felloe, the rim of a wheel 
supported by the spok^. 

Felsite, a species of compact feldspar, 
of an azure blue or green colour, 
found amo^^hous, associated with 
quartz or mica. 

Felt, a cloth or stuff made of wool, or 
wool and fur, fulled or wrought into 
a compact substance by rolling or 


Tm» 


FENESTEATION. 


no 


pressure lees or size or mtli 
asphalt. "With the latter it is used 
for roofing ; with the former for 
carpets, hats, etc. 

Pelting is the process of matting to- 
gether the short hairs of various ani- 
mals. 

Felucca, in namgaimn^ a little vessel 
used in the JMediterranean, capable 
of going either stem or stem fore- 
most ; also a small open boat, rowed 
with six oars. 

Female-screw, the spiral threaded 
cavity into w'hich another screw 
works, 

Femerell, a lantern, louvre, or cover- 
ing placed on the roof of a kitchen, 
hall, etc., for the purpose of ventila- 
tion or the escape of smoke. 

Femur, in architecture^ the long, flat 
projecting face between each channel 
of a triglyph ; the thigh, or a cover- 
ing for the thigh. 

Fence, a wall, ditch, hedge, bank, 
line of rails or posts, of boards or 
pickets; a guax^ anything to re- 
strain entrance ; a defence. 
Fender-piles, those driven to protect 
work either on land or water. 
Fenders, to vessels or ships, are 
pieces of old ropes, or wooden billets, 
hung over the side to prevent injury 
from collision. 

Fender-bolts are iron pins for the 
protection of the sides of ships. 
Fenestella, the niche at the side of 
an altar containing the piscina ; also 
a little window. 

Fenestra, a window, an entrance. 
Fenestra!: window-blmds, or case- 
ments closed with paper or cloth. 

\ Fenestration, termed by the Ger- 

mans Fenster-architektur, is, in 
contradistinction to columniation, 
the system of construction and mode 
of desi^ marked by windows. Fe- 
nestration and columniation are so 
far antagonistic and irreconcilable, 
that fenestration either interferes 
with the effect aimed at by colum- 
niation with insulated columns, as in 
a portico or colonnade, or reduces it, 
as in the case with an engaged order, 
to something ^uite secondary and 
merely decorative. Astylar and fe- 
nestrated ought, therefore, to be 
merely convertible terms; but as 
they are not, that of columnar Jenes- 
trated has been invented, to denote 
that mode of composition which 


unites fenestration with the mnb* 
lartce, at least, of the other. 

Fengite, a transparent alabaster. 

Fenks, the refuse of whale blubber : it 
has been used in the manufacture of 

I Prussian Blue* 

Feretory, a bier, or coffin ; a tomb, 
or shrine. 

Ferrooyanides, an important class 
of salts much used in the arts. 
Ferrocyanogen consists of carbon, 
nitrogen, and iron. This compound 
radical combines with the earths, 
alkalies, and metals to form ferrocy- 
anides. 

Ferrule, a metal ring fixed on the i 

handle of a tool to prevent the wood i 

from splitting. J 

Fesse, in heratdrgy a girdle, the third 
part of an escntcheon. 

Festoon, an ornament of carved work, 
representing a wreath or garland of | 

flowers, or leaves, or both interwoven 
with each other ; it is thickest in the 
middle, and small at each extremity, | 

a part often hanging down below the 
knot. — — architecture^ an orna- 
ment of carved work, in the form of a 
wreath or garland of flowers, or leaves 
twisted together. 

Fettling. Lining a furnace with oxide 
of iron or any other substance. 

Throwing upon the metal in the 
puddling furnace cinders, iron oxide^ 
salt, manganese, or any other sub- 
stance, which may be supposed to 
facilitate the process. Illmenite can 
also be used as a fettling for puddling 
furnaces, which is far more durable 
than bull dog, haematite and iron ore, 
or magnetic iron ore, and one fettling 
of illmenite will outlast three fettlings 
of the ordinary kinds which are 
commonly made use of. 

To fettle a horse, is to groom and 
feed it. A man says he mil fettle 
himself, that is cleanse his person by 
washing. Fettling appears to be 
often used without any defined mean- 
ing ; * fettle him with a brick,’ ‘ fettle 
his head for him,’ are examples of this. 

Fettled, in metallurgy, a word in com- 
mon use amongst English workmen, 
signif3dng mixing, stirring to- 
gether, lining, covering over. 

Fibres, grasses, fibrous barks and the 
like, used in manufactures. (Sea 
Coir.) 

Fictile, an earthen vessel or other 
article, moulded and baked. 


FIOTAL. 


Fictor, among the Eomans, an artist, 
a de\nser, or potter. 

Fidd is apiece of iron or wood to open 
the strands of ropes. 

Fiddle -strings, catgut cords 
stretched across a violin. 

Fiddle wood, a West India timber 
tree much used for mills, carriage 
wheels, etc. 

Fid-hammer, a tool a fidd at one 
end and a hammer at the other. 

Field*s Extract of Vermilion. 
When vermilion is ground and al- 
lowed to stand in water for a few 
minutes it separates into two parts, 
one portion forming a kind of cream 
of a fine orange colour. Mr. h’ield 
introduced it as a pigment, and hence 
its name. 

Fife-rails of a ship are banisters on 
each side of the top of the poop. 

Fignlns, an artist who makes dgures 
and ornaments. 

File, a well-kno^vn instrument having 
teeth on the surface for cutting 

metal, ivory, wood, etc. strip 

or bar of steel, the surface of which 
is cut into fine points or teeth, which 
act by a species of cutting closely 
allied to abrasion. When the file is 
rubbed over the material to be 
operated upon, it cuts or abrades 
little shavings or shreds, which, from 
their minuteness, are called file-dust, 
and in so doing the file produces 
minute and irregular furrows of 
nearly equal depth, leaving the sur- 
face that has been filed more or less 
smooth, according to the size of the 
teeth of the file, and more or less 
accurately shaped, according to the 
degree of sldll used in the manipula- 
tion of the instrument. 

Filligree, intertwisted fine wire of 
either gold or silver, granular net- 
W'ork of wire. 

Fillet, a small flat face or band, used 
principally between mouldings to 
separate them from each other in 
classical architecture : in the Gothic, 
Early English, or Decorated styles 
of architecture, it is also used upon 
larger mouldings and shafts. 

Fine Metal, white cast iron. 

Finery, in metallnrgi/^ a refinery. 
(See Hearth Cinder^ and Slag^ 

Fineris Metal, white cast iron. 

Finial, sometimes called a pinnacle, 
but more truly confined to the bunch 
of foliage which teruiinates pinnacles, 


canopies, pediments, etc., for Gothic 
architecture. 

Pining, or Prisclien, in, metallurgy, 
refining. This word is used by 
Percy to express the operation of 
converting cast-iron into malleable 
iron, conducted in the charcoal finery 
or hearth. 

Finite force, a force that acts for a 
finite time^ such as the force of 
gravity. 

Finlayson’s Tables of the value of 
life assurance and annuities. Mr. 
Einlayson, in his calculations, is in- 
clined to take a favourable view of 
the duration of human life, and his 
Tables coincide very nearly with 
the Carlisle, except that he makes 
a distinction between males and 
females, — ^the latter being considered 
rather longer lived than the former. 

Fir, red or yellow. Specific gravity, 
0*557 ; weight of a cubic foot, 34*8 
lbs. ; weight of a bar 1 foot long and 
1 inch square, 0 242 lb. ; will bear 
on a square inch without permanent 
alteration, 4,290 lbs, s=: 2 tons nearly, 
and an extension in length of ; 
weight of modulus of elasticity, for 
a base of an inch square, 2,016,000 
lbs. ; height of modulus of elasticity, 
8,830,000 feet ; modulus of resili- 
ence, 9*13; its specific resilience, 
16*4. (Tredgold.) 

Compared with cast-iron as unity, 
its strength is 0*3 ; its extensibility, 
2*6, and its stiffness, 0*1154, = 

Fir, white. Specific gravity, 0*47; 
•weight of a cubic foot, 29*3 lbs,; 
weight of a bar 1 foot long and 1 
inch square, 0*204 lb. ; will bear on 
a square inch without permanent 
alteration, 3,630 lbs. ; and an exten- 
sion in length of -weight of 
modulus of elasticity for a base of an 
inch square, 1,830,000 lbs. ; height of 
modulus of elasticity, 8,970,000 feet ; 
modulus of resilience, 7*2; specific 
resilience 15*3. (Tredgold.) 

Compared with cast-iron as unity, 
its strength is 0*23 ; its extensibility 
2*4 ; and its stiffness, 0*1. 

Fir and Pines. (See Fines,') 

Fir-poles, small tranks of fir-trees, 
from 10 to 16 feet in length; used in 
rustic buildings and out-houses. 

Fire-bar frame, m a locotnothe en* 
yine, a frame made to fit the fire-box 
on which the fire-bars rest. 

Fire-bars, in a locomtive engine^ 


rm 
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•wedge-shajHid iron bars fitted to 
the fire-box mth the thick side 
uppermost, to support the fire ; the 
ends rest on a frame : they are in- 
clined inwards, with an air-space 
between each, to promote combus- 
tion, and are jointed at one end, 
and supported by a rod at the 
other, so that the rod being witli- 
drawn, the bars fall, and the fire-box 
is emptied. 

Eire-box, in a locomotive engine^ the 
box (usuall}^ made of copper) in 
which the fire is placed. The out- 
side is of iron, separated from the 
copper fire-box by a space of about 
3 inches all round for water. 

Eire-box door, the door opening 
into the fire-box by which coke is 
supplied to the fire. 

Eixe-box partition : in large fire- 
boxes a division is made in the box, 
into which water is admitted : this 
division is about the height of the 
fire-box door, and divides the fire 
into two parts in a locomotive en- 
gine, thereby increasing the heating 
surface of the fire- box. 

Eire-box stays, in a locomotive ejigine, 
deep strong iron stays bolted to the 
top of the copper fire-box, to enable 
it to resist the pressure of the steam : 
round copper or iron stays are also 
used to connect the outside sliell to 
the inside box, in the proportion of 
about one stay to every 4 square 
inches of flat surface. 

Eire-bricks are used for lining fur- 
naces, and for all kinds of brick- 
work exposed to such an intense 
heat which would melt common ■ 
bricks. They are made from a 
natural compound of silica and alu- 
mina, which, when free from lime 
and other fluxes, is infusible under 
the greatest heat to which it can be 
subjected. Oxide of iron, however, 
which is present in most clays, 
renders the clay fusible when the 
silica and alumina are nearly in 
equal proportions, and those fire- 
clays are the best in which the 
silica is greatly in excess over the 
alumina. In making bricks and re- 
fractory goods, it is usual to use 
about f of fire-clay and ^ of burnt 
clay or bricks, to stiffen the mass 
and prevent undue combustion. This 
addition goes in Staffordshire by the 
expressive name of grog. 


Fire-clay is found throughout the 
coal formation, but that of *Stoiu- 
bridge is considered the best. The 
fire-clays of Newcastle and Glasgow 
are also much esteemed. Fire-bricks 
are brought to London from Stour- 
bridge and from Wales ; the latter, 
however, 'wdll not stand such intense 
heat as the Stourbridge bricks. 

Fire-bricks are also made at the 
village of Hedgerly, near Windsor, 
of the sandy loam known by the 
name of Windsor loam, and "these 
are much used in London for fire- 
work. This loam is used also by 
chemists for luting their furnaces, 
and for similar purposes. 

A valuable fire-brick is now made 
at Lea Moor or Dartmoor from the 
refuse of the china clay works. This 
consists of finel}- divided silica and 
mica ; it is mixed with a proper pro- 
portion of the inferior clay, and made 
into biicks. These are extensively 
used in gas works. 

Eire Brick, Dinas. In the Vale 
of Neath, in Glamorganshire, is a 
layer of clay superposed on a bed of 
limestone, and consisting almost en- 
tirely of silica or sand, the colour of 
which when dry is a pale grey. The 
rock is crushed"between iron rollers ; 
it softens by exposure to the atmo- 
sphere, but some of it is too hard for 
making into bricks. The powder 
thus obtained is mixed with a small 
portion of lime when that substance 
is not previous^ contained in it, and 
sufficient water to make it cohere 
slightly by pressure. This mixture 
is compressed in iron moulds, two of 
which are placed side by side under 
one press. Each mould is open top 
and bottom, is closed below' by a 
movable iron plate, and above by 
another iron plate, which fits like a 
piston, and is connected with a lever. 
The w'orkmen put on good stout 
gloves to protect their hands from 
the rough edges of the fragments, 
adjust the machine, and fill the 
moulds with the coarse powder. The 
piston is then pressed down, the 
bottom plate of iron is taken out 
from below, the brick still remaining 
on it, and is so conveyed to the dry- 
ing sheds. At this kage the brick 
is too soft to allow of being directly 
handled, and therefore it is I'emoved 
on the iron plate. When dry the 



Fire-damp, in coal mines^ is light 
earburetted hydrogen, mixed with 
atmospheric air. 

Fire-damp indicator, an instrument , 
invented by Mr. Ansell, founded on 
the laws of the diffusion of gases. 
It is essentially an Aneroid Baro- 
meter with a porous tile for its back : 
by the diffusion of earburetted 
hydrogen, if any be present, the pres- 
sure is increased, and tlie index 
marks the difference betw'een the 
atmospheric and the gaseous pres- 
■■ ' sures. I 

Fireing, Fire-setting : in mining^ 
softening or splitting rocks by light- 
ing a dre against them. 

Fire-place, a space within a chimney- 
piece for tlie burning of fuel to warm 
the temperature of the air, and in 
communication with a shaft or 
chimney-due. i 

Fire stink, in mining^ a South Staf- i 
fordshire term applied, for the most : 
part, to the smell of the earburetted 
hydrogen, escaping in a colliery. 
Fire-tubes, or tube-flues, are those 
through which the fire passes, for 
obtaining a large heating surface, 


fixed longitudinally in the middle 
compartment of a locomotive engine, 
between tlie fire-box and smoke-box. 

Fish., a nautical term, to hoist and 
draw up the flukes of a ship’s 
anchor towards the top of the bow, 
in order to stow it after it has been 
catted. 

Fishing a beam, placing a piece 
timber of the same scantling to one 
side of the timber to be united, and 
bolting or hooping them together. 

Fisb-joint. The common metho<l 
adopted in joining rails by means of 
straps or fish-plates overlapping the 
ends of the rails to be joined, which 
are screwed by scre^v-bolts passing 
through holes m the fish-plates and 
rails. 

Fish-skin is the dried skin of the 
dog fish. It was formerly used for 
polishing, but is now superseded by 
glass paper. 

Fissure, or Gulley, is the crack or 
split in the strata of the earth which 
is the receptacle of mineral particles, 
whose contents are st^ded a riode.’' 

Fistuea, among the liomans, an in- 
strument used for ramming aown 
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briclvs are piled up in dome-shaped even the small amount of lime used 

kilns, 'where they remain about a is sufficient to produce fusion. It 

fortnight, a week being allowed for has therefore been recently proposed 

firing the bricks, and a week for the to use the stones in blocks cut from 

kiln to cool. the bed, without the intervention of 

These bricks are largely used in anj^ foreign matter, 
furnaces where violent heat is re- The following Table shows the 
quired as in Siemen’s steel furnaces. constituents of three infusible 

The heat is, however, so great that clays ; — 

Authority . . 

Kaolin, or 
Description. porcelain 
clay. 

Silica .... 47 

Alumina ... 40 

Iron .... 

Lime .... — 

Carbonic acid . — 

Water ... 13 

100 08 

Average C Used for making Used foi 
Remarks > . composi- glass-house pots saugers 
tion, k pottery. bricks. 
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pa^'ements and thresMng-floors, and 
the foundations of buildings. 

I'isfcula, a water-pipe, according to 
Vitruvius, who distinguishes three 
inodes of conveying water : by leaden 
pipes, by earthen pipes, and by 
channels of masonry. 

Fixtures, all clinched and riveted 
parts of a building. 

Flag, a national colour, a standard, 
stone for pavement. 

Flake-wMte is an English white 
lead, in the form of scales or plates, 
sometimes grey on the surface. It 
takes its name from its figure, is 
equal or sometimes superior to cream 
white, and is an oxidised carbonate 
of lead, not essentially differing from 
the best of the above. When levi- 
gated, it is called * body-white.’ 

Flamboyant Style of ArcMtec- 
ture, the decorated and very orna- 
mental style of architecture of French 
invention and use, and contemporary 
in France with the Perpendicular style 
in England. One of the most striking 
and universal features is the waving 
arrangements of the tracery of the 
windows, panels, etc. The foliage 
used for enrichments is well carved, 
and has a playful and frequently 
good effect. 

Flanders brick. (See J3ath Stone.) 

Flanders varnish: dissolve grain 
mastic in alcohol: this operation is 
requisite to detach the impurities in 
the resin. The proportion of spirit 
ought to be sufficient to cover the 
mastic, and ^ part more, 

Flanning, the internal splay of a win- 
dow-jamb. 

Flaring, in &Tdp-huildmg, over-hang- 
ing, as in the top side forward. 

Flasks, boxes in which moulds for 
castings are made. 

Flat, in mining, a layer of ore in a 
nearly horizontal bed. 

Flattener, the workman who flattens 
and smooths the iron. 

Flattening-furnace, in glctss-ma-^ 
spreading oven* 

Flatting, in house-painting, a mode of 
painting in oil in which the surface 
is left, when finished, without gloss. 
The material is prepared with a mix- 
ture of oil of turpentine, which secures 
the colours, and, when used in the 
finishing, leaves the paint quite dead. 

Flatting mill, a mill for rolling out 
metal into plates. 


Flat rods, in mining, a series of rods 
communicating motion from the 
engine to pumps at a distant shaft. 

Flax. The Linum iisitatissimum, cul- 
tivated for its fibre and seed. 

Flemish bricks are used for pav- 
ing : seventy-two will pave a square 
yard : they are of a yellowish co- 
lour, and harder than the ordinary 
bricks. 

Flemish School of Fainting. This 
school is highly recommended to the 
lovers of the art by the discovery, or 
at least the first practice, of painting 
in oil. It has been generally attri- 
buted to John Van Eyck, who was, 
it is said, accustomed to varnish his 
distemper pictures with a compo- 
sition of oils, which was pleasing on 
accoimt of the lusfre it gave them. 
In course of practice he came to mix 
his colours with oil, instead of water, 
which rendered them brilliant with- 
out the trouble of varnishing. From 
this and subsequent experiments 
arose the art of painting in oil. The 
attention of the Italian painters was 
soon excited. John of Bruges was 
the founder of painting as a profes- 
sion in Flanders. 

Fleur-de-Lis, the lily flower : it was 
commonly used in Gothic surface 
ornament and in heraldry. Three 
fleur-de-lis on a white field form the 
flag of France under the old monar- 
ch3^ 

Flexible brakes, brakes which em- 
brace the periphery' of a drum. 

Flight, the stair from one landing- 
place to another. 

Flint is composed of nearly pare silica, 
and occurs in the chalk formations 
of England and the Korth of Ireland. 
It is used in some places as a build- 
ing material, and in the manufacture 
of porcelain and earthenware. 

Flint glass, a brilliant and dense 
glass made from potash silica and 
oxide of lead. The sp. gr. is about 3*o. 
The variety used for ornamental table 
glass known as Crystal contains from 
28 to 33 per cent, of oxide of lead, 
optical fluid glass 43 per cent., and 
strass or paste used for making arti- 
ficial gems, 53 per cent. 

Float, a fiat piece of stone or other 
material attached to a valve in the 
feed-pipe of the boiler of a steam- 
engine, and supported upon the sur- 
face of the water by a counter-weighti 
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used eitlier for showing Ihe height of 
the water, or regulating the supply 
from the cistern. 

Float of Eartli, a hotly of earth 18 
feet square and one foot deep. 

Flock, or Flocks, finely powdered 
wool, used, when dyed,” for paper- 
hangings. The refuse of cotton and 
wool used for stuffing mattresses. 

Flock -paper has raised figures made 
of flock or wool. 

Flookan, in Cornish, an earth, or clay 
of a slimy, glutinous consistence ; in 
ctdour for the most part blue or white, 
or compounded of both. 

Flookan lode, a clayey lode. 

Flooking, among nfiners, the inter- 
ception of ore by the crossing of a 
rein of earth or stone. 

Floor, m mining, the bottom of a coal 
seam ; the lUKlerlay upon which the 
coal, lend, or iron ore rests. 

Floor-iiollow, m ship-lmildlng, an 
elliptical mould for the hollow of the 
lloor-timbers and lower futtocks. ' 

Floors, in early English domestic 
arrangements, were “generally co- 
vered with rushes, carpets being sel- 
dom used for siieli purposes, although 
instances occur of tapestry cloths for 
the feet to rest upon as early as 
Edward I. It does not, indeed, 
appear to have been tlie custom at 
any time to leave floors bare, whether 
boarded or paved. The weight of a 
superficial foot of a floor is about 40 
lbs. when there is a ceiling, counter- 
floor, and iron girders. When a 
floor is covered with people, the load 
upon a superficial foot may be calcu- 
lated at 120 lbs.: therefore, 120 + 
40 = ICO lbs. on a superficial foot is 
the least stress that ought to be 
taken in estimating the strength for 
the parts of a floor of a room. 


floors; simple and framed, etc. 

For permanent and uniform 
strength, there is no floor so good 
as one composed of .simple joists, 
stiffened by cross-bonding : but, in 
very large rooms, there is more 
economy in the compound floor of 
binders and joists, or of joists, 
binders, and girders. There may be 
particular reasons for girders, etc. ; 
as, w'hen the weight of the floor has 
to be thrown upon piers, and not 
a continuous wall of uniform 


strength : but the usual motive to 
the use of the compound floor, in 
rooms which exceed 18 or 20 feet in 
width, is a legitimate economy of 
materials. It is only necessary to 
caution the young practitioner on 
the necessity of considering, that 
girders have to perform the duty of 
cross-walls; that they should be 
trussed to prevent their * sagging’ 
even w^ith their own weight* that 
their scantling should allow for the 
weakening effect of the cuttings 
made into tlieir substance to receive 
the timbers they support ; that their 
trusses should be wholly of iron (and 
not partially of oak); and, especi- 
ally, that the end of each girder, 
instead of being notched on perish- 
able templates of wood, and closely 
surrounded with mortar and ma- 
sonry, should be housed in a cavity 
witli an iron holding-plate ; or in- 



serted into a cast-iron boxing, notch- 
ed into a thorough-stone, leaving a 
space (however small) for the air to 
circulate about it, and prevent rot. 
The failure of a girder sometimes 
involves the fliilure of all the rest of 
the floor: and though all timbers 
inserted in masonry should have a 
more careful regard to their preser- 
vation from decay than it is usual to 
bestow, it will be readily admitted, 
that too much care cannot be given 
to those leading bearing timbers, 
without the permanent duration of 
which the dtirability of the large 
remainder is of no avail. 

Floor-timbers, in ship^huiJding, are 
those placed immediately across the 
keel, and upon which the bottom of 
a ship is framed. 

Floran, in mining, an exceedingly 
small-grained tin, scarcely perceiv- 
able in the stone, though perhaps 
ver3' ^ch. 

IBTorentine lake colour was for- 
merly extracted from the shreds of 
M 
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scarlet clotli, but is now made as 
other lakes are. (See The 

same may be said also of Chinese lake. 
Florentine Schiool of Painting. 
This school is remarkable for great- 
ness; for attitudes seemingly^ in 
motion ; for a certain dark severity ; 
for an expression of strength by 
"which grace is perhaps excluded; 
and for a character of design ap- 
proaching to the gigantic. 

Florid GotMc, or Florid English or 
Tudor, the latest development of the 
Gothic stvle in England. The period 
is from 14ClO--i537, (SeeArchUeeiure.) 
Flotilla, a Spanish term for a number 
of ships, or fleet. ^ ' 

Flotsam, that portion of a ship and 
cargo which remains floating on the 
•ivater after a wreck. 
Flower-garden (the) * should be an 
object detached and distinct from the 
general scenery of the place ; and 
whether large or small, whether 
varied or formal, it ought to be well 
protected from hares and smaller 
animals by an inner fence: within 
this inclosure rare plants of every 
description should be encouraged, 
and a provision made of soil and 
aspect for every different class. Beds 
of bog-earth should be prepared for 
the American plants: the aquatic 
plants, some of which are peculiarly 
beautiful, should grow on the surface 
or near the edges of water. The nu- 
merous class of rock-plants should 
have beds of rugged stone provided 
for their reception, without the affec- 
tation of such stones being the natu- 
ral production of thesoil ; but, above 
all, there should be poles or hoops 
for those kinds of creeping plants 
which spontaneously form themselves 
into graceful festoons when encou- 
raged and supported by art.* 
Fluocan, in mining. (See Mookan^ 
Flue cinder, the cinder from an iron 
reheating furnace. 

Fluke, the bead of a 

I , charger; an instrument used for 

i ' cleansing the hole previous to blast- 

! ing. 

I i Fluor or Fluores, a sof^ transparent 

I kindof mineral concretion. 

! Fluor spar is a fluate of lime. 

I Fluorine, the properties of this ele- 

' ment are but little known. Com- 

bined with calcium it exists in the 
Derbyshire fluor spars. 


Flush, a term common to workmen, 
and applied to surfaces which are on 
the same plane. 

Flutings or Flutes, the hollows or 
channels cut perpendiciilarly in the 
shafts of columns, etc,, in classical 
architecture: they are used in the 
Doric, Ionic, Corinthian, and Compo- 
site orders. 

Flux, in metallurgy^ saline matters 
which facilitate the fusion of ores and 
other substances which arc not easily 
fusible in assays; used also in the 

reduction of ores. The material 

employed in facilitating the separa- 
tion of a metal from its ores in the 
processes of smelting, or in assaying. 

This is usually effected by rendering 
the matrix or gangue fluid as a 
glass or slag by the use of an aliiali. 

*In auriferous quartz gold exists 
in a metallic state, and is diffused 
through the mass in particles. 

When such quartz, either in lumps, 
or in the state of the finest powder, 
is heated to a degree far above the 
melting point of gold, perfect separa- 
tion of the metal cannot occur, be- 
cause the melted particles are sur- 
rounded by solid quartz, and cannot 
therefore subside and unite. . . . By 
the addition of carbonate of soda a fu- 
sible silicate of soda would be formed, 
and melted gold, having a much 
higher specific gravity than silicate of , ’ 
soda, would immediately sink and 
unite into one mass at the bottom. 

The carbonate of soda would be desig- 
nated a jlux, . . . Other matters, 
such as oxide of iron, lime, and clay, 
etc., would act in a similar manner 
to carbonate of soda, that is, they 

i would form f usible compounds or slags 

with the quartz so as to allow the 
metal to settle down.^ — Ifetallurgy, 

John Percy, M.D., fl’.B.S. 

Fly, in mechanics, that part of a ina- 
chhie which, being put in motion, 
regulates the rest. 

Fly-wbeel, a wheel with a heavy 
rim, fixed upon the crank-shaft of a 
land engine, for the purpose of equal- 
ising the motion by absorbing the 
surplus force at one part of the 
action, to distribute it again when 
the action is deficient. 

Flyers, stairs that go straight and do 
not wind, the fore and back part of 
each stair and the ends respectively 
being parallel to each othert 
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Focus, the burning-point or centre of 
convergence of the rays in a lens or 
mirror, the point at which the most 
distinct image is found. The distance 
of this point from the objective lens 
or mirror in a telescope is called its 

focal length or distance. ^Among 

the Romans, an altar, a fireplace or 
hearth : hence the Latin motto, ‘ Pro 
aris et focis,* * for our altars and fire- 
sides.^ 

Fodina, anciently a mine or quanw. 

Fodder, in lead-mining^ is nine pieces 
or pigs of lead, commonly weigliing 
ratlicr more than a ton, 

Foge, Cornisky a forge or blowing- 
house for smelting tin: no longer 
used. 

Foils, foliation; the space between 
the cusps of the featherings of Gothic 
areliitecture. 

Fons, a font or a natural spring of 
water, frequently converted into or- 
namented fountains by the Greeks 
and the Romans. The latter also 
erected edifices of various degrees 
of splendour over natural springs, 
such as the grotto of Egeria, near 
Rome, where the natural cave is 
converted by the architect into a 
temple. 

Font, the vessel which contains the 
water for the purposes of baptism. 
The font is the only relic of our an- 
cient architecture which in its form 
is at all analogous to the Grecian and 
Roman vases. The shape which has 
at different periods been given to it 
is a subject of some interest. Nor- 
man fonts are generally square or 
circular ; the first frequently placed 
on five legs ; but which may be the 
older form, the square or circle, is 
not yet known The circular form 
continued to be much used during the 
Early English period ; so, occasion- 
ally, was the square. Throughout 
the continuance of the Decorated 
style, the octagon was generally 
used sometimes the hexagon. Du- 
ring the Perpendicular style, the 
octagon was almost always used. 
Until the Reformation, and occa- 
sionally after, dipping was practised 
in this country. Pouring or sprink- 
ling was not unusual previous to the 
Reformation ; for as early as the 
year 754, pouring, in cases of neces- 
sity, was declared by Pope Stephen 
III, to be lawful j and in the year 


1311, the Council of Ravenna de- 
clared dipping or sprinkling indiffe- 
rent : yet dipping appears to have 
been in this countiy the more usual 
mode. The Earl of Warwick, who 
was bom in 1531, was baptised by 
dipping; so Prince Arthur (eldest 
son of Henry VI L), King Edward 
VI., and Queen Elizabeth, were all 
baptised in a similar manner. 



Font of the time of Edward II. 


Fontes noires, in metallurggy a name 
given by French iron-masters to a 
dark grey pig-iron. 

Foot, the common unit of linear 
measure approximating to thelengtli 
of the human foot and divided into 
twelve inches. — ^An ancient measure 
of tin, containing two gallons ; now 
a nominal measure, but in weight 
eOlbi. 

Foot-pace, the dais or raised fioor at 
the upper end of an ancient halL 

Foot-plate, the platform on which 
the engine-man and fire-man of a 
locomotive engine attend to their 
duties. 

Foot-pounds. The work done in lift- 
ing a weight of one pound one foot 
high is one foot-pound, the work done 
in lifting a weight of 20 lbs. through 
a height of 100 feet is 20 x 100 w 
2,000 foot-pounds. 

Foot-stall, the plinth or base of a 
pillar. 

Foot-valve, the valve in the passage 
betwe^ the condenser and air-pump 
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water entering its cylintler by gravity 
alone; ■ ' , ■ '•*’ . . 

J*oreer, in Cormsh, a small ptimp 
worked by band, used in sinking 
small simples, dippas, or pits. 

l*orecastle, a short deck at the fore- 
part of a ship, above the upper deck, 
on which castles were formerly 
erected, or places to shelter the men 
in time of action. 

Fore-foot, the foremost piece of the 
keel of a vessel. 

Foreground, the front of a picture. 

Fore-plate bit, m metallurg^j a piece 
of hard white cast iron let into the 
front of the puddling furnace. 

^ Over the hit the puddler 
works his tools, and there is, necos- 
j;arily, great weai* of the iron on that 
partJ^ — Farcy. 

Foreyn, an ancient term to signify a 
drain or cesspool. 

Forge, a smith’s furnace for heating 
metals, to render them soft and more 

malleable. In metallurgy, the 

forge is that part of an ironwork where 
the balls are hammered or squeezed, 
and then drawn out into puddled 
bars by means of grooved rolls. 

Forge cinder, in metallurgy^ the 
slag, or cinder produced when work- 
ing iron in the forge. 

Forge bammers, in metallurgy, ham- 
mers used in a forge ; they are divis- 
ible into two classes, viz., the lever 
hammer, and the direct-acting or 
stamp hammer. 

Forgemen, French Forgeurs, in me- 
tallurgy, men by whom the operation 
of forging the iron is carried out. 

Forge scales, the scales falling from 
iron when in the process of forging, 
essentially magnetic oxide of iron. 

Fork, a mine js said to be in fork 
■when the water is pumped out. 

Fork, A short piece of steel which fits 
into one of the sockets or chucks of a 
lathe, and is used by wood- turners 
for carrying round the piece to be 
turned ; it is flattened at the end like 
a chisel, but has a projecting centre- 
point, t<5 prevent the wood from mov- 
ing laterally. 

Fore-locks, in a ship, little flat -^vedge- 
like pieces of iron, used at the ends 
of bolts to keep the bolts, from flying 
out of the holes. 

Foresborten, in painting, is when a 
head or face in a draught is made to 
appear shorter before. 


of an engine, opening towards the 
air-pump. 

Foot-waleing, the plank withinside 
a ship, below the lower deck. 

Footwall, the wall or side of the rock 
under the mineral vein. 

Footway, in mining, the ladders by 
which the miners descend and ascend. 

Force, momentum. Power exerted. 

Force of tbe wind. Air, when in 
continuous motion in one direction, 
becomes a ven^ useful agent of 
machinery, of greater or less energy 
according to the velocity with which 
it moves. 

The force with which air strikes 
against a moving surface, or with 
which the wind strikes against a 
quiescent surface, is nearly as the 
square of the velocity; or, more 
correctly, the exponent of the ve- 
locity varies between 2*03 and 2-05 ; 
so that in most practical cases the 
exponent 2, or that of the square, 
may be employed without fear of 
error. 

Forceps, tongs used by smiths to take 
the hot metm from the fire, 

Force-pnmps, the plunger-pumps for 
supplying the boiler of a locomotive 
engine: the plunger-rods are con- 
nected to the piston-rods of the steam 
C3’linder. 

Foreing-p-amp (tbe) differs but little 
firom a syringe : the latter receives 
and expels a liquid through the 
same passage, but the former has a 
separate pipe for its discharge, and 
both the receiving and discharging 
orifices are covered with valves. By ^ 
this arrangement it is not necessary 
to remove a pump from the liquid to 
transfer the contents of its cylinder, 
as is done with the syringe, but the 
operation of forcing up water may 
l>e continuous, while the instrument 
is immovable. A forcing-pump, there- 
fore, is merely a syringe furnished 
with an induction and eduction 
valve, — one through which water 
enters tbe cylinder, the other by 
which it escapes from it. The ordi- 
nary furcing-pump has two valves : 
the cylinder is placed above the sur- 
face of the water to he raised, and 
consequently is charged by the 
pressure of the atmosphere: the 
machine, therefore, is a compound 
on^ differing from that described, 
which is purdy a forcing-pump, the 



FOB 


FOSSES B^AISANOES. 


FOS 


Form : 1. General form ; fignrCj shape, 
cunfiguratioii, make, formation, 
. frame, construction, conformation, 

elTonnation, mould, fashion . — 2 

f Special form. — S. Superficial form. 

: Form-peys, an ancient terra for form- 

I pieces ; the lower terminations of 

1 mullions which are worked upon 

sills. 

! ^ .Formiila. (pi. Formiilse), a pre- 

scribed rule in aritiiinetic or mathe- 
matics ; a maxim : in law, an action, 
process, or indictment. 

Formulary, a book containing set 
forms, rules, or models. 

I Fornax, among the liomans, a kiln 

j f<»r baking pottery. 

) Forril, sheep-skin prepared for bind- 

ing, for drums, or for embroider^". 
Fortification, the science of military 
architecture ; a defensive building. 
Forum. The Greeks built their forum 
wutli spacious porticoes, two tiers in 
height, arranged in a square form ; 
the columns of the porticoes were 
placed at small intervals from each 
other, supporting stone or marble 
entablatures; and galleries were 
made over the laciinafia of the lower 
porticoes, or places of exercise. The 
lower porticoes were occupied as the 
offices of bankers, which situation 
was calculated to facilitate the man- 
I agement of the public revenue : the 

upper contained seats for the specta- 
tors of the diversions practised in 
the forum. A large open space used 
by the Romans for the sale of mer- 
chandise and for public assemblies ; 
also a court of justice, 

Forwaard, the fore part of a ship. 
Forward enough., in soap-ma/iing, 

* when the soap in the copper is sufii- 

; ciently saponified, to insure full 

’ strength in the next boH. 

Fosses d’Aisances : the cesspools of 
Paris are so called ; and they are 
usually made 3"‘ 00 long in the clear 
by 1'" 70, by 1'" 50, to the springing 
of the semicircular head (9 ft. 10 in. 
X 5 ft. 7 in. X 4 ft. 11 in. English, 
nearly) : a man-hole, 1"‘*00 by O'" -35, 
is left lor the purposes of emptying 
and visiting them (3 ft. 3 ^ in. x 1 
ft. 2 in.) , The walls which surround 
them, as well as the bottom, are ex- 
clusively formed of such materials 
as are most efficacious in preventing 
the filtration of the matters contained 
within them. Of late years the usual 


custom has been to employ the 
iiere, or mill-stone, bedded in mortar 
composed of lime and cement, the in- 
side being well pointed, and rendered 
throughout with this mortar. Ko 
cesspool is allowed to be used until 
after an examination, to be certified 
by the municipal authority. Any 
infiltration to a neighbour’s property 
gives a title to damages, and fclie 
architect and builder are both re- 
sponsible for ten years to the proprie- 
tor, as also to the neighbours, in case 
any nuisance arises from defects in 
the execution of the works. 

When the cesspools require clean- 
ing, notice is given to the Board of 
Public Health (<aux Agents de la 
Salubrity piibliqiie who authorise 
and direct the operations. In winter 
these are carried on between 10 p.m. 
and 7 a.m. ; and in summer, between 
11 P.M. and 6 a.m. The carts, as 
well as all tlie other material of the 
nightmen, are under the inspecticn 
of the above-named officers, and must 
be, as nearly as possible, both water- 
tight and air-tight. They contain 
not more than 20*" 00 cube each, or 
nearly 71 ft. cube English, 

The contents of the cesspools are 
usually (especially in the modern 
houses) sufficiently fluid to allow of 
their extraction by pumps. In this 
case a small furnace is placed over 
the bung of the cart, to bum the gas 
as it rises : the bung itself is plas- 
tered over directly the cart is filled. 
When the contents are too solid to 
be pumped out, they are conveyed 
from below in small vessels of wrought 
iron, called ♦ tinettes,’ holding about 
3J feet (tV of a metre cube) each; 
and the lids are plastered over before 
the vessels are removed from the 
cesspool. 

Of late years a system of what are 
called * Josses mobiles ’ has been in- 
troduced into the better class of 
houses. It consists of air-tight tubs, 
placed in a vault (rendered also as 
air-tight as possible), which receive 
the ends of the soil-pipes. These tubs 
are removed at stated intervals, the 
openings plastered over, and may in 
that state be transported at any time 
of the day. 

The laystalls of Montfaucon con- 
sist of two large reservoir!^ at a high 
level, into which the carts ars emp- 
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Form: 1.- General form : figure, shaj^e, 
configuration, make, formation, 
frame, construction, conformation, 
effonnation, mould, fashion. — 2 

Special form. — 3. Sui)erficial form. 

Form-peys, an ancient term for form- 
pieces ; the lower terminations of 
muliions -which are worked upon 
Sills. 

Formula (pi. Formulss), a pre- 
scribed rule in arithmetic or mathe- 
matics ; a maxim : in law, an action, 
process, or indictment. 

Formulary, a book containing set 
forms, rules, or models. 

Fornax, among the Eomans, a kiln 
for baking pottery. 

Forril, sheep-skin" prepared for bind- 
ing, for drums, or for embroidery. 

Fortification, the science of military 
architecture : a defensive building. " 

Forum. The Greeks built their forum 
with spacious porticoes, two tiers in 
height, arranged in a square form ; 
the" columns of the porticoes w-ere 
placed at small intervals from each 
other, supporting stone or marble 
entablatures ; and galleries were 
made over the lacunaria of the lower 
porticoes, or places of exercise. The 
lower porticoes were occupied as the 
offices of bankers, which situation 
was calculated to facilitate the man- 
agement of the public revenue : the 
upper contained seats for the specta- 
tors of the diversions practised in 
the forum. A large open space used 
by the Komans for the sale of mer- 
chandise and for public assemblies ; 
also a court of justice. 

Forward, the fore part of a ship. 

Forward enough, in soap-making^ 
when the soap in the copper is suffi- 
ciently saponified, to insure full 
strength in the next boil. 

Fosses d’Aisances : the cesspools of 
Paris are so called; and they are 
usually made 3 ** 00 long in the clear 
by 1"* 70, by 1’" 50, to the springing 
of the semicircular head (0 ft. 10 in, 
X 5 ft. 7 in. X 4 ft. 11 in. English, 
nearly) : a man-bole, l'*'*00 by 0"*-35, 
is left for the purposes of emptying 
and visiting them (3 ft, 3 ^ in. x 1 
ft. 2 in.) . The walls which surround 
them, as well as the bottom, are ex- 
closively formed of such materials 
as are most efficacious in preventing 
the filtration of the matters contained 
within them. Of late years the usual 


custom has been to employ the men- 
liere^ or mill-stone, bedded in mortar 
composed of lime and cement, the in- 
side being well pointed, and rendered 
throughout with this mortar. Ko 
cesspool is allowed to be used until 
after an examination, to be certified 
by the municipal authority. Any 
infiltration to a neiglibour’sproperty 
gives a title to damages, and the 
architect and builder are both re- 
sponsible for ten years to the proprie- 
tor, as also to the neighbours, in case 
any nuisance arises from defects in 
the execution of the works. 

When the cesspools require clean- 
ing, notice is given to the Board of 
Public Health (*aux Agents de la 
Salubritd publique ’), who authorise 
and direct the operations. In winter 
these are carried on between 10 p.m. 
and 7 a.m. ; and in summer, between 
11 P.M. and 6 a.m. The carts, as 
well as all the other material of the 
nightmen, are under the inspecticn 
of the above-named officers, and must 
be, as nearly as possible, both water- 
tight and air-tight. They contain 
not more than 20'" 00 cube each, or 
nearly 71 ft. cube English. 

The contents of the cesspools are 
usually (especially in the modern 
houses) sufficiently fluid to allow of 
their extraction by pumps. In this 
case a small furnace is placed over 
the bung of the cart, to bum the gas 
as it rises : the hung itself is plas- 
tered over directly the cart is filled. 
When the contents are too solid to 
be pumped out, they are conveyed 
from below in small vessels of wrought 
iron, called * tinettes,’ holding about 
3^ feet (tV of a mhtre cube) each ; 
and the lids are plastered over before 
the vessels are removed from the 
cesspool. 

Of late years a system of what are 
called fosses mohUes ’ has been in- 
troduced into the better class of 
houses. It consists of air-tight tubs, 
placed in a vault (rendered also as 
air-tight as possible), which receive 
the ends of the soil-pipes. These tubs 
are removed at stated intervals, the 
openings plastered over, and may in 
that state be transported at any time 
of the day. 

The laystalls of Montfaucon oon- 
sist of two large reservoirs, at a high 
level, into which the carts are emp- 
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tied. These reservoirs are about 2 ^ 
acres superficial, and apparently 12 
feet deep, with a dam between them, 
to allow of one being used when the 
other is being emptied. An overflow 
drain, wdth sluice gates at each end, 
allows the liquid matter to rim off to 
a large basin on a lower level, where 
it deposits anything which may be 
merely in a state of mechanical sus- 
pension. On the banks of this 
reservoir are some important sal- 
ammoniac works. In the centre is 
also a sluice-gate, which allows the 
surplus liquid matters to pass into 
two smaller reservoirs, where deposi- 
tion talces place without any inter- 
ference from the pumping apparatus 
of the chemical "works. From thence 
the waters pass off into four other 
basins, in which any fertilizing pro- 
perties they may contain are precipi- 
tated by means of straw, dead leaves, 
etc. and the water, comparatively 
pure, is at length let off into the 
main sewer, which discharges itself 
into the Seine, below Paris. The 
surface of the intermediate basins is 
about by (or 3| acres); 
that of the four last basins is about 
350'“‘ by (or nearly acres.) 

In one plan adopted for emptying 
the cesspools, the carts are made of 
strong boiler plate; they are placed 
under an air-pump, and* exhausted ; 
the pipes are connected with the 
carts and the cesspools, and the : 
atmospheric pressure on the latter 
forces up the liquid contents. 

The action of the * poudrette ’ upon 
agriculture is somewhat extraordi- 
nary. In the time of Henri Quatre, 
the wines of Suresnes were highly 
esteemed; the vines produced little, 
but of a superior qudity : since the 
poudrette has been used to force 

■ them, the quantity of their produce 
has been increased, but the quality 
has totally changed : from a superior 
rank, thfc wines of the neighbourhcod 
of Paris have fallen to that of what 
is vulgarly called ‘du petit bleu/ 
This is at present suggestive when , 
all Euglandis engaged in considering 
the best mode of removing our sewage 
from the neighbourhood of our dwell- 
ings. 

Possatum, a ditch, or a place fenced 
with a ditch or trench. 

Fossil, from the Latin/bssflfs, a term 


applied to minerals by the oldei 
writers on mineralogy, bu t in English 
it is now restricted to organic re- 
mains found in rocks. 

Fossiliferous, a geological term ap- 
plied to rocks abounding in fossils. 

Foul air, m either an explo- 

sive mixture in a coal mine, or car- 
bonic acid in a metal mine. 

Foundations, according to Palladio, 
ought to be twice as thick as the 
wall to be raised upon them, so that 
both the quality of the earth and the 
gi-eatness of the building are to be 
regarded, making the foundations 
larger in a soft and loose ground, or 
where there is a great weight to be 
supported. The plane of the trench 
must be as level as possible, so that 
the weight may press equally, . and 
not incline more on one side than the 
other, which occasions the clea\dng 
of the "Nvalls. For this reason the 
ancients were accuvStomed to pave 
the plane with Traveiiine ; but -we 
most commonly lay planks or beams 
to build on. The foundations ought 
to be made sloping, that is to say, to 
diminish as they rise; but yet in 
such a manner that the mid’dle of 
the wall above may fall plumb with 
the middle of the lowest part ; which 
must be also observed in the diminu- 
tion of walls above ground, because 
by that means the building becomes 
much stronger than by making the 
diminution any other way. 

Sometimes, to avoid charges, 
(especially in marshy grounds, 
where there is a necessity to use 
piles,) foundations are arched like a 
bridge, and the walls are built upon 
those arches. In great buildings it 
is very proper to make vents through 
the body of the walls from the 
foundations to the roof, because 
they let forth the "winds and other 
vapours, which are very prejudicial 
to buildings : they lessen the charges 
and are of no small convenience, 
especially when there is occasion for 
-winding-stairs from the bottom to 
the top. If it be necessary to con- 
struct vaults below ground, their 
foundations must be more substantial 
than the walls of the buildings which 
are to be raised upon them. The 
walls, pillars, and columns of the 
latter must be placed immediately 
over those below them, so that solid 
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may bear upon solid ; for if walls or 
columns project beyond the substruc- 
ture, their duration must necessarily 
be short. 

The value of concrete in founda- 
tions was rendered obvious in a 
building erected by Mr. Clegg at 
Fulham, in 1829. The foundation 
was a quicksand. After the exca- 
vation was got out to the depth of 
15 feet, an iron rod sank, with little 
more than its own weight, 15 feet 
more ; it was, in fact, as bad a 
foundation as could possibly occur. 
In about tweh’e days after it was 
built, it had settled tidily down Id^ 
inches, without a crack, or deviating 
in the least from the plumb. It 
therefore follows, that the only dis- 
advantage attending a bad natural 
foundation is the expense of making 
an artilicial one. 

Foundations of temples. In pre- 
paring foundations for works of this 
kind, it will be necessary to dig down 
to a regular stratum, if such is to be 
met with ; and upon this the founda- 
tions, constructed with great atten- 
tion to their strength, are to be laid; 
their solidity must be proportioned 
to the magnitude of the building in 
contempla’tion. The piers above- 
ground, below the columns, should 

thicker than the diameter of the 
columns they are to support by one- 
half, that these substructures, which 
are called stereobatae, on account of 
their sustaining the whole weight, 
may be enabled their greater 
solidity to support what is built upon 
them. The bases of the columns, 
when fixed, ought not to project be- 
fore the face of the stereobatse on 
either side. The intervals between 
the piers sliould either be made solid 
by means of piles, or arched over, so 
as to connect the piers. 

If no compact stratum is to be 
found, but the ground, on the con- 
trary, is loose or marshy to a great 
depth, trenches must be dug, and 
piles of charred alder, olive, or oak 
placed close together, be driven in 
by means of machines : the intervals 
bkween them should be filled up 
with chaiTed timber, and upon this 
substratum the foundations should 
be formed with solid masonry. 

Foundations of a Bridge : these 
consist, properly, cf the undergi’ound 
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work of the piers and abutments, 
wMch it is within the province of a 
civil engineer to construct ; the 
necessity of firmness and solidity in 
the execution of such works will be 
deemed of importance just in propor- 
tion to the intended extent and mag- 
nificence of the structure they are 
designed to support. 

Foundemaunt, foundation. (^Chau- 
cer,') (Obsolete.) 

Foundery, in iron worTis, the sjjace of 
six days— a week’s work. 

Found&Lg, the art of obtaining casts 
of any object b}’- running the molten 
metal into moulds, which are gene- 
rally made of sand, hut sometimes of 
metal. 

Foundry, a place where masses of 
metal are melted and run into 
moulds, so as to assume the required 
form. 

Four-way cock, a cock having two 
separate passages in the plug, and 
communicating with four fnpes. 

Fox-tail, in metallurgy, the cinder ob- 
tained in the last stage of the char- 
coal-finery process ; it is a more or 
less cylindrical piece, hollow in tiie 
centre, 

Fox-tail wedging, in carpentry. 
This is done bj' sticking into tiie 
point of a wooden bolt a thin wedge 
of hard wood, which when the bolt 
reaches the bottom of the hole, splits, 

expands, and secures it. ^Adopted 

by ship carpenters ; is made with 
long wooden bolts, which do not pass 
completely through the timbers but 
take a fast hold. 

Frame, the strong frame-work, out- 
side the wheels, which supports the 
boiler and machinery on the axles of 
a locomotive engine. Some engines 
have the supporting frames within 
the wheels, and arc called inside-- 
framed engines. Besides this frame, 
resting on the axles, there are also 
other strong stays from the fire-box 
to the smoke-box, called ^ inside 
framing or stays, for supporting the 
works and strengthening the boiler. 

Frames, the bends of timbers that are 
bolted together : in small ships there 
are two bolts in every shift of tim- 
ber, and three in iarge ships. The 
bolts should be disposed clear of the 
chain and preventer belts, scupper, 
lodging knee-bolts, and port cells. 

Frames, in wap~makmg, vessels into 
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wliieli tlie hot soap, when finished is 
put to cool. 


French. School of Painting. This 
school has been so different nnder 
different masters, that it is difficult to 
characterise it. Some of its artists 
have been formed on the Florentine 
and Lombard styles, others on the 
Koman, others on the Venetian, 
and a few of them have distin- 
guished themselves by a style whidi 
may be called their own. In speak- 
ing in general terms of this school, 
it appears to have no peculiar cha- 
racter, aud can only be distin- 
guished by its aptitude to imitate 
easily any impressions ; and it may 
be added, spealdng still in general 
terms, that it unites in a moderate 
degree the different parts of the art, 
without excelling in any one of 
them. 

French tub, a mixture used by 
dyers, of the protochloride of tin ani 
logwood. 

Fresco, a kind of painting performed 
on fresh plaster, or on a wall covered 
with mortar not quite dry, and with 
water-colours. The plaster is only 
to be laid on as the painting pro- 
ceeds, no more being done at once 
than the painter can despatch in a 
day. The colours, being prepared 
with water, and applied over plaster 
quite fresh, become incorporated 
with the plaster, and retain their 
beauty for a great length of time. 
The Komans cut out plaster paint- 


Franche-Comte Process, in metal- 
lurgy, a process of refining iron, which 


denve.s its name from an old French 
province in the east of France. It is 
termed by the French ‘Methnde 
Comtoise,''' and is the prevailing 
charcojil finery process both in 
France and Belgium. 

Frankfort-blaok is said to be made 
by burning in the manner of ivory- 
black the lees of wine from which 
the tartar has been washed. Fine 
Frankfort-black, though almost con- 
fined to eopper-plate printing, is one 
of the best black pigments w’-e pos- 
sess, being of a fine neuti*al colour, 
next in intensity to lamp-black, 
and more powerful than that of 
ivory. 

Frater-house, the refectory or hall 


of a monastic establishment, 
Fredstole, a seat near the altar, (See 


architecture : a person learned in the 
art of building, more particularly 
in ecclesiastical construction, and 
who by his learning in the science 
and his taste in the construction of 
edifices, travelled from one country 
to another, and executed models of 
everlasting renow'D. The term may 
also be applied to a free-stone mason, 
or a cutter and w’orker in stone, 
without reference to the society 
called Freemasons. 

Free-st oiie,building st one which may 
be easily cut into blocks and worked 
with a chisel ; so called from having 
no grain ; it may therefore be cut in 
any direction. 

Free-stnfiF, that timber or stuff which 
is quite clean or without knots, and 
works easily, without tearing. 

French chalk, steatite, a mag- 
nesian mineral, employed to remove 
grease stains. 

French polish, shell-lac dissolved in 
spirits of wine. 

French purple, a beautiful dye co- 
lour prepared from lichens. It is 
generally sent into the market as 
‘Umelake.’ 


ings on brick walls at Sparta, packed 
them up in w'oodeu cases, and trans- 
ported them to Rome. 

Fret, an ornament used in classical 
architecture, formed by small fillets 
intersecting each other at right 


angles. 

Friars, a priestly order. The number 
of religious houses occupied by the 


different orders of friars in England 
and Wales, previous to their aboli- 
tion, including the FTuns Minoresscs, 
amounted to — 


Black or Dominican friars , 
Grey or Franciscan friars . . 
Minoresses or nuns of the 
order of St. Clare .... 
Friars of the order of the Holy 
Trinity for the redemption 

of captives 

Order of the Carmelites or 

White friars 

Crutched or Crossed Mars . 


f 

t 

I 

I 

I? 


I 

f; 

i 


rm FKIGIBAEIUM. vmt 


Austin friars 32 

Friars de posnitentia or of the 

sac . 9 

Bethlemite friars 6 

F'riction, the act of rubbing two 
bodies together, or the resistance in 
mai.'hmes caused by the contact of 
diiferent moving' parts. Friction is 
proportiona} to the pressure; that 
is, everything remaining the same, 
the friction increases as the pressure 

■ increases. 

Friction-elutcli, a shell or box fixed 
on the end of a dri\dng shaft, fitted 
by a conical piece which slides on a 
feather, or raised part, at the end of 
another shaft, so that it can be en- 
gaged at pleasure by the cone being 
forced into the shell by a lever or 
screw. This apparatus’ is verj^ use- 
ful for driving machines, the parts 
of which are subjected to violent 
strains, as the pressure upon the 
clutch can be regulated so as to 
allow it to slide when the strain is 
too great to be borne safely by the 
machine. 

Friction-gearing. Wheels for trans- 
mitting power by means of parallel 
ridges or teeth of the driver on the 
rims which gear into corresponding 
grooves on the follower. They are 
very convenient for use in machines 
that require to be put in or out of 
gear rapidly; compressed masses of 
paper are ’also used as frictional 
driving surfiices. 

Friction rollers, a bearing formed of 
two rollers, wliose circumference 
supports a rotating axle instead of a 
brush or block, in order to substitute 
the friction of rolling for that of 
sliding, which is considerably less 
for similar pressure, 

Frieae, the middle division of an en- 
tablature, that which lies between 
the architrave and the cornice. 

Frigatron, a Venetian vessel, built 
with a square stem, without any 
foremast, having only a main- mast 
and bowsprit. 

Frigidarimn, the cold bathing- room 
in the baths of the ancients, as well 
as the vessel in which the cold water 
was received. 

The cold bath: the reservoir of 
cold water in the hypocaiistum, or 
stove room, was termed ahenmn frlgi- 
darium. 


Frisguet, the Jiame given by wood 
engravers to the paper with whicli 
they cover that portion of the wood- 
cut which is not yet cut away, but 
which forms no part of the engra- 
ving, when they are about to take a 
proof of their work. 

Frithstool or Fredstool, a seat or 
chair near the altijr, for those es- 
pecially w^ho sought the privilege of 
sanctuary. 

Frontal or Fronter, the hanging 
with which the front of an altar was 

formerl 3 " covered. In architecture^ 

a small imitation of a roof over a 
small door or -window. 

Frontispiece, in architecture, the 

fa 9 ade, which see. In engraving, 

the print which faces the title-page 
of a book. 

Fronton, a French w'ord to express 
an ornament over a door or pediment. 

Frost bine, a coarse varieU' of smalt. 

Frowy stuff, short or brittle and soft 
timber. 

Frumstall, a chief seat or mansion 
house, 

Fueus, a name given by the Romans 
to certain false dyes and paints. 

Fud, woollen waste. (See Mungo,) 

Fuel, the combustible substances used 
for the production of heat. 

Fugue, a musical composition in 
which the subject is proposed by one 
part and taken up and repeated by 
the others in succession. 

Fulcrum, the prop or support by 
wliich a lever is sustained. 

Fulgurite, a vitreous tube formed in 
sand by lightning. 

Fuller s*-earthL, a soft unctuous marl, 
used b}" fullers in the process of 
cleansing cloth, etc. 

Fulling-mill, an engine or mill, in 
wdrich cloth is cleansed fay being 
beaten with hammers. 

Fulminating gold or silver or mer- 
c^I3[y, in chemiatrg, ammonia or ni- 
trogen, combined with the oxides 
of gold or silver or mercury. The 
formula of fulminating silver is 
C^N^Hg^O* + Ag. ; this is four pro- 
portions of carbon, two of nitrogen, 
two of hydrogen, and four of oxygen 
added to the metal. 

Fumarium, a chimney; an upper 
room used among the Romans for 
collecting the smoke from the 
lower apartments : used also for 
smoking or ripening wines. 
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Fuor, among carpenters, a piece 
nailed upon a rafter to strengthen 
it when decayed. 

5'urling, in navigation^ the wrapping 
up and binding of any sail close to 
the 3"ard. 

Ptixlong, a measure of length, the 
eighth part of a statute mile (220 
yards or COO feet). 

Purnace, a fireplace for the produc- 
tion of great heat b}*' the combustion 
of coal or other fuel. Too much in- 
dustry, exactitude, and intimate 
knowledge of the subject, cannot be 
brought to bear on the construction 
of the furnace, in order to attain the 
two great objects of its action; 
namely, first, to produce as perfect a 
combiistion of the fuel as possible ; 
and secondly, to apply as much as 
possible of*the heat so developed 
effectively to the boiler. These two 
requirements for a good furnace are, 
however, not so easily satisfied. 
Much remains to be acquired as to 
the conditions under which the whole 
of the caloric may be perfectly de- 
veloped from the fuel, although the 
best manner of applying the heat to 
the boiler is well understood. The 
furnace is one of the most important 
parts of the high-pressure engine. 
The whole action and power of the 
machine depend on its construction, 
and on the elfect obtained from 
it, inasmuch as fire is the prime 
agent. 

Pumace cadmia or Oalamine, 
in metallurgy f an incrustation of oxide 
of zinc, with impurities, which forms 
K)und the throat of an iron furnace. 

Ptmiace pumice, in metallurgy, & 
slag often produced in smelting pi- 
solitic iron ores, having the cefiular 
appearance of pumice stone. 

Furnace, G-as, a furnace invented by 
Mr. Siemens in which gas produced 
by the imperfect combustion of coal 
is burnt ; both the gaseous fuel and 
the air for burning it being first 
brought up to aliigh temperature by 
passing them through piles of fire- 
brick heated to strong redness by 
the waste flame on its way to the 
chimney. These furnaces are found to 
be exceedingly economical. 

Furniture: anterior to the Tudor age, 
household furniture was in gene- 
ral of a rude, substantial character ; 
the tables were formed of boards 


or trestles, the seats of massive oak 
benches or stools, and the floors 
strewed with stra'w. 

The furniture of the hall consisted 
of but few articles, such as clumsy 
oak tables covered with carpet, 
benches or joined forms of tlie 
same material, and cupboards fur 
plate, pewter, Hreeoe,’ leather jugs, 
glass, etc., with a reredos or fire- 
iroti in the centre of the floor, 
against which faggots wore piled and 
burned, the smoke passing through 
an aperture in the roof ; the fender, 
formed by a raised rim of stone or 
tile, and a ‘fier fork’ and tongs. 

Furrings, slips of timber nailed to 
joists or rafters, in order to bring 
them to a level, and to range them 
into a straight surfiice, -when the 
timbers are sagged, either by cast- 
ing, or by a set wliich they have 
obtained "by their weight in the 
course of time. 

Fusarole, in arclntecture, a moulding 
or ornament placed immediately 
under the echinus in the Doric, 
Ionic, and Composite capitals ; 
the shaft of a column, pilaster or 
pillar, or that part comprehended 
between the shaft and the capital. 

Fused colours, in glass-maMn^, such 
colours as are formed by fusing the 
metallic oxide required for producing 
colour with the flux before it is laid 
on the glass. 

Fusible metal, an alloy consisting of 
8 parts of bismuth, 5 of lead, and 3 of 
tin; it melts in boiling water. A 
little mercury being added, it becomes 
still more fusible, and is sometimes— 
but not wisely — used for filling 
of carious teeth. 

Fusion, founding or melting, run- 
ning metals into fluids. 

Fust, the shaft of a column from the 
astragal to the capital. 

Fustic, a wood of a species of mul- 
berry growing in most parts of 
South America, the United States, 
and the West Indies : it is a large 
and handsome tree, principally used 
for dyeing greens and yellows, and 
also in mosaic cabinet-work and 
tumerj’’. 

Fustic, Toimg, the wood of a shrub 
growing in the South of Trance— 
JR/iz£s cotinus ; it is called sometimes 
Tenetian sumach. 

©ottock, in ship-building Every 
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timber is called a futtoek, and 
distinguished by the terms lower, or 
first, second, tliird, etc., except the 
floors, long and half-timbers, top 
timbers, stern timbers, etc. 

Futtocks, the middle timbers raised 
over the keel, between the floor and 
the upper timbers. 

Puttock skrouds, m ship-rigging^ 
small shrouds that go from the main- 
mast, fore-mast, and niizen-mast 
sbrouds to those of the top-mast. 

Fuze, Safety, a hollow cord of hemp, 
having a central train of powder, 
used in firing blast holes in mines. 
The outer coverings or tapes ai'e 
variously water-proofed according 
to the ground in which the fuse is 
to be used . 


Gabions, hollow cylinders of twigs and 
branches in the manner of basket- 
work—filled with stones and laid one 
on another to form river and sea 
walls, or filled with earth in siege 
works. 

Gable, the upright triangular end of 
a house, from the cornice or eaves 
to the top of the building, sometimes 
called a sloped roof ; the upper part 
of a wall, above the level of the 
caves. Examples in English and 
foreign Domestic and Gothic archi- 
tecture are various, and generally 
have a most picturesque effect. 

Gablets, small ornamental gables or 
canopies formed over tabernacles, 
niches, etc. 

Gad, in mining., a pointed wedge, used 
for wedging down the rocks. 

Gaflf, the inclined spar used to set the 
head of a fore and aft mainsail or 
topsail in cutters and schooners, or 
the topsail spanker in square-rigged 
vessels. 

Gage or Gauge, an instimment used 
for measuring the state of rare- 
faction in the air-pump, variations 
in the barometer, etc.: a measure, 
a standard. 

Gal, usually Cal, in Cornuhj brown 
iron ore. Hmmaiite, 


' Galena, sulphide of lead, sometimes 
containing silver, 

Galilee, a porch or chapel at tlie en- 
trance of a church. The galilee at 
Lincoln cathedral is a porch on the 
west side of the south transept : at 
Ely cathedral it is a porch at the 
west end of the nave: at Durham 
it is a large chapel at the west end 
of the nave, which was built for the 
use of the women, who were not 
allowed to advance further into the 
church than the second pillar of the 
nave. 

Gallery, an apartment generally oi 
greater length in proportion to the 
width, applied for the purpose of 
exhibiting pictures or sculpture: 
used formerly in early English Do- 
mestic architecture, in large houses, 
as a place of resort for dancing and 

other amusements. In mining^ the 

levels, horizontal worlcings, driven 
upon the lode, or the adit level 
through which the ore is conveyed. 

Breastwork around the stem of 

a ship of war. 

Gallery hauling, in mining, a pas- 
sage driven on the dip of the vein. 

Gall-steep, in dyeing, a bath of nut- 
galls, for the process of galling m 
Turkey-red dyeing. 

Gallery picture, a picture in which 
the figures and animals reprinted 
are life-size or larger ; and land- 
scapes of more than five feet in width 
are so-called. 

Galliot, a Dutch vessel, carrying a 
main and a mizen mast, and a large 
gaff main-sail. 

Gall of glass, called sandiver, the 
neutral salt skimmed off the surface 
of melted crown glass. 

Gall-stone (colour), an animal cal- 
culus formexl in the gall-bladder 
principally of oxen. This concre- 
tion varies a little in colour, but is 
in general of a beautiful golden 
yellow, more powerful than gam- 
boge, and is highly reputed as a 
water-colour; nevertheless, its co- 
lour is soon changed and destroyed 
by strong light, though not subject 
to alteration by impure air. 

Galyanism, the term used for the elec- 
trical phenomena arising from the 
chemi<^ agency of certain metals 
with different fluids ; so called from 
GaimnL 

Galvanometer, an instrument con-* 
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trired to measure minute quantities 
of electricity. 

Galvanoplastic art, Galvanogr^ 
phy. The art of copying plastic 
olijocts in copper or other metals. 
It is especially valuable in copper- 
plate engraving, as by its means 
an)'- number of dujpUcates may be 
taken from the original plate. (See 
FJ’cctro-metallurg'j or Ehctrofi/pe.) ^ 
Gamboge, or, as it is \'ariously -^rrlt- 
ten, Gumboge, Gambo-uge, Cam- 
bcgia, Gambaditini, etc., is 
brouglit from Cambogia, in India, and 
is the produce of several kinds of 
trees. It is, however, principal^ ob- 
tained from the tree cmled Gokathu, 
•which grows in Cejdon and Siam. 
From the wounded leaves and young 
shoots the gamboge is collected in 
a rujiiid state, and dried. Gam- 
boge is a concrete vegetable sub- 
stance, of a gum-resinous nature, 
and beautiful yellow colour, bright 
and transparent, but not of a gTeat 
depth. When properly used, it is 
more durable than generally re- 
puted, both in water and oil, and 
conduces, when mixed with other 
colours, to their stability and dura- 
bility, by means of its gum and 
resin. It is deepened in some de- 
gree by ammoniacal and impure 
air; and somewhat weakened, but 
not easily discoloured, by the ac- 
tion of light. 

Gammoning, in navigaiwn, seven or 
eight turns of a rope passed over the 
bowsprit, and through a large hole 
in the stem or knee of the head, 
alternately, and serving to bind the 
inner quarter of the bowsprit close 
down to the ship^s stem, in order to 
enable it the better to support the 
stays of the fore-mast : after all the 
turns are drawn as firm as possible, 
the opposite ones are braced together 
under the bowsprit by a frapping. 

G aramoning hole, a hole cut through 
the knee of the head, and sometimes 
one under the standard in the head, 
for the nse of gammoning the bow- 
sprit. 

Gang of workmen, an Indefinite 
number of men employed in rail- 
way or any other engineering work. 

Gannister* stone, a siliceous sand- 
stone in the coal measures, used for 
the lining of Bessemer converters by 
steel makers. 


Garancin. (See 3Iaddei\') 

Garboard strake, the strake in he 
bottom that is wrought into the 
rabbet of the keel of a ship. 

Gardens. The ancient plans of gar- 
dens show that the Egj'-ptians were 
not less fond than our ancestors of 
mathematical figures, of straight 
walks, architectural decorations, and 
vegetable avenues ; and that they as 
thoroiigldy entered into the idea of 
seclusion and safety suggested by 
enclosures wthin enclosures. It has 
been remarked, that in some old 
English places there were almost as 
many -walled compartments without 
as apartments within doors: the 
same may be said of Egyptian 
country houses. This principle of 
seclusion and an excessive love of 
uniform arrangement are remarkably 
displayed in the plan of a large 
square garden given in Professor 
Rosellini’s great work. 

Gargoyle or Gurgoyle, a projecting 
spout used in Gothic architecture, to . 
throw the water from the gutter of a 
building oft’ the wall. It was usually 
fashioned into a grotesque head or 
monster. 

Garland, an ornamental band nsed in 
Gothic work. 

Garnet, a hinge, now called a * cross 
garnet ; ’ — a red gem of various tints. 

Garret, an upper apartment of a 
house, immediately under the roof. 

Garretting, small splinters of stone 
inserted in the joints of coarse ma- 
sonry: they are stuck in after the 
work is built: fiint walls are very 
frequently garretted. 

Gas. All substances, whether animal 
or vegetable, consisting of carbon, 
hydrogen, and oxygen, when ex- 
posed to a red heat, produce various 
inflammable elastic fluids capable of 
fiirnishing artificial light. The evo- 
lution of this elastic fluid may be 
perceived during the combustion of 
coal in a common fire. The coal, 
when heated to a certain degree, 
swells and kindles, and frequently 
emits remarkably bright streams of 
flame, and after a certain period 
these appearances cease, and the coal 
glows with a red light. 

The flame produced from coal, oil, 
w'ax, tallow, or other bodies which 
are composed of carbon and hydro- 
gen, proceeds from the production of 
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carburet ted liydror^en gas, evolved 
from the comlmstible body when in 
an ignited state. 

If" coal, instead of being burnt in 
the ordinary w'ay, be submitted to 
the temperature of ignition in close 
vessels, all its immediate constituent 
parts ma}^ be collected: the bitumi- 
nous part is distilled over, in the 
form of coal-tar, etc., and a large 
quantitj' of an aqueous fluid is dis- 
engaged at the same time, mixed 
with a portion of essential oil and 
various ammoniacal salts. A large 
quantity of carburetted hydrogen, 
carbonic oxide, carbonic acid, and 
sulphuretted hydrogen, also make 
their appearance, together with small 
quantities of cyanogen, nitrogen, and 
free hydrogen, and the fixed base of 
the coal alone remains behind in the 
distiilatoiy apparatus, in the form of 
a carbonaceous substance called coAe. 
An analj^sis of the coal is eflected by 
the process of destructive distilla- 
tion ; and the products which the 
coal furnishes may be separately col- 
lected in different vessels. 

The carburetted hydrogen, or coal- 
gas, when freed from the obnoxious 
foreign gases, may he propelled in 
streams out of" small apertures, 
which, when lighted, form jets of 
flame, now called gas-lights. 

Gas is purified b 3 ^ being passed 
through lime, by which the sulphu- 
retted hydrogen is separated. The 
purification of gas from ammonia is 
eflected bj^' means of dilute sulphuric 
acid applied between the condensers 
and the ordinar 3 ^ lime purifiers. The 
vessels are made either of wood or 
iron, and lined with lead, having a 
wash-plate similar to the ■wet-lime 
purifiers. The radiating bottom is 
formed of wooden bars, for the pur- 
pose of supporting the wash-plate 
and distributing the gas. In com- 
mencing the process, these vessels 
are charged with water and sulphu- 
ric acid in the proportion of 7 lbs. 
of the latter to 100 gallons of the 
former. As the acid is neutralised 
by the ammonia contained in the 
gas passing through the vessels, the 
above proportion is kept up ^ a 
continuous dropping or running of 
acid, regulated according to the 
quantity of ammonia contained in 
the gas, from a reservoir, placed on 


I the top of the saturator,^ This mode 
of supplying the acid is continued 
I until the specific gravit 3 ’- of the 
i solution is at 1T70, or near the point 
of cr 3 ’Stallisation ; after w’liich the 
supply of acid is discontinued, and 
the liquor retained in the vessel 
until neutralised : it is then drawn 
off and evaporated, and^dclds a pure 
sulphate of ammonia. The process 
of gas-making resolves into the gene- 
ration, the refrigeration, the puriti- 
cation, and the stowage in largo ga- 
someters from which it passes into 
the mains, and is distributed over 
the district to be illuminated. 

Gas (distribution of, tlirough 
mains). There is no branch con- 
nected with the subject of gas en- 
gineering so highly important as 
that which relates to its conveyance 
and distribution through pipes ; 
there is none in which theory aflbrds 
more assistance, and there is liardl}’’ 
any branch to which so little atten- 
tion has been paid. The interests 
of a gas company are not best served 
by simply increasing the quantity 
gas from the same quantitj” of 
coal, or improving the lime machi- 
nery, etc. The laying of street- 
mains forms the most considerable 
item in the outlay ; and by a ju- 
dicious arrangement in the first in- 
stance, much ma 3 ’’ be saved both at 
first and last. 

It is for the purpose of rendering 
this branch of the science, and that 
of the passage of gas through pipes, 
perfectly plain, that the following 
observations are here given. 

When it is xjroposed to light any 
town, or district of a town, with gas, 
the first step to be taken is to ascer- 
tain the number of lights, both pub- 
lic and private, that will he required, 
w^ith as much accuracy’ as circum- 
stances will permit; the length of 
time such lights wdll have to burn, 
and ihe quantit 3 ^ of gas consumed 
by them per hour, making allow- 
ances for the increase of lamps that 
will probably be required by the 
extension of the town. The size ot 
the works themselves ma 3 ^ be easily 
ascertained from this calculation. It 
will then remain to fix upon a 
proper situation in which to erect 
them: the best local position is upon 
the banks of a navigable river or 
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canal, and at tlie lowest available 
level, and the nearest approach to 
such a situation is advisable for 
obvious reasons. A map of the 
town must be obtained, or a survey 
made of the diflerent streets and 
thoroughfares : running levels must 
be taken through them at several 
points, and their respective heights 
marked with reference to the level of 
the works as a datum : upon this map 
all the mains must be drawm, also 
their branches, valves, and gover- 
nors. Their arrangement must be 
such as to allow of a perfect circu- 
lation of the gas, and a nearly uni- 
form pressure at the highest and 
low'est point. AH the pipes upon the 
same level should be joined into one 
another, and no valves used but such 
as are necessary to shut off the gas 
for repair of mains. To supply a 
higher level, a governor should be 
placed at the summit of the lower 
level, with the lower main leading 
into it. The pipe or pipes for sup- 
plying the higher parts should pro- 
ceed from the regulating vessel. A 
cellar may be appropriated for the 
reception of this vessel. One lead- 
ing main should be taken direct 
from the works to an equilibrium 
cylinder situated at some point from 
which several streets diverge, and 
no supply taken from this main until 
it has reached the cylinder. Branches 
suitable to the supply of each di- 
vision of the district should lead 
from this cylinder. The supply of 
gas to the cylinder should be so 
regulated as to cause the gas to flow 
along the branches at an even pres- 
sure of about five-tenths of an inch. 
If the cylinder be at any consider- 
able distance from the works, a 
smaller main, with increased pres- 
sure, may lead to it, its size being 
sufficient to equalise the discharge. 

Supposing a district to be lighted 
requiring 1 ,000 public or street lamps, 
and 7,000 private burners, it is usu- 
ally considered that each lamp on an 
average will consume 5 cubic feet 
of gas per hour, therefore 40,000 
cubic feet will be required to light 
the district for an hour; and the 
leading mam must be capable of 
delivering that quantity into the 

S iuilibiium cylinder in that time, 
0 determine the size of this main, 




the probable increase of lamps must 
be taken into consideration ; and a? 
that W'ill depend so much upon cir- 
cumstances in every instance, the 
judgment of the engineer alone can 
serve to regulate the additional area. 
If the increase should be bev’-ond that 
which was expected, the gas must 
be forced through the leading main 
at a greater pressure. 

Ill the above example, if the dia- 
meter of main for a present consump- 
tion be 12 inches, and to secure 
an adequate supply at any future 
period its diameter be increased to 
15 inches, tlie present working 
pressure may be reduced to 1*5 of an 
inch instead of 3 inches ; and as the 
leakage ivill also be decreased, the 
extra-sized main will not be found 
disadvantageous even in the lirst 
instance. 

Gasometer, a reservoir of gas, with 
conveniences for measuring its vo- 
lume. The simplest and most general 
in use consists of an iron vessel, open 
at the bottom, and inverted into a 
tank of water below the surface of 
the ground, having perfect freedom 
to rise and faU, and guided by up- 
right rods fixed at several points in 
the circumference. The diameters 
and numbers of the vessels will vary 
according to the magnitude of the 
wmrks to which the gasometer is 
attached, and the space to be occu- 
pied by it. If tlie works are situated 
in a towm, where the ground is too 
valuable to allow an increased ex- 
tent, a ‘ telescope gasometer * is-em- 
ployed. 

Gas-oven, in metaUurgyi the oven in 
which the waste gases taken from 
the top of the blast furnace are em- 
ployed for heating the air for the 
blast. 

Gas-puddling, the puddling of iron 
by the use of gases instead of solid 
fuel. 

Gas-tar, commonly called Coal-tar. 

In the year 1665 a German 
chemist proposed to distil coal for 
the sole purpose of obtaining this 
tar, and in 1781, the Earl of Dim- 
donald took out a patent for col- 
lecting the tar which appeared 
during the formation of coke. After 
a few years’ trial, coal-tar as a sub- 
stitute for vegetable tar fell into 
disuse. It was tried in the navy. 
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and was found to give the timber a 
considerable degree of hardness, 
but not of du^abilit 3 ^ Its smell is 
extremely offensive ; and since that 
time it has been used only in 
places where that is of little conse- 
quence. Of late years it has been 
found that the tarry products of gas 
manufacture are of the highest value: 
from these hydrocarbons niany arti- 
ficial fruit-essences are prepared, and 
they are the source of all those beau- 
tiful dyes, mauve, mag&nta, and 
others grouped under the general 
term of aniline colours. 

Gas-welding, welding iron by means 
of a gas-flame. 

Gassing, the passing of woven fabrics 
through small jets of burning gas, to 
burn off the small fibres. 

Gasket, plaited cord fastened to the 
sail-yards of a ship, and used to 
furl or tie up a sail firmly to the ! 
yard, by wrapping it round both six 
or seven times, the turns being at 
a competent distance from each 
other. The platted hemp cord 
formerly used for packing the piston 
of steam-engines. 

Gateiiers, in mining, the after- 
leavings of tin. 

Gates, feed poles left in moulds for 
castings ; they serve also for allowing 
the escape of air. 

Gates and doors are generally, whe- 
ther arched or square, twice their 
breadth in height. The former 
may be ornamented with columns, 
pilasters, entablatures, pediments, 
rustics, imposts, archivolts, etc.; 
tlie latter with architraves round 
the sides and top of the opening, 
and crowned with a frieze and cor- 
nice. The cornice in this case is 
very frequently supported with a 
console on each side. Columns, 
pilasters, and other ornaments are 
also sometimes employed in the 
decoration of doors. 

Inside doors should not be nar- 
rower tban 2 feet 9 inches, nor is 
it needful that they exceed 6 feet 
in height; entrance doors, 3 feet 
6 inches to 6 feet 6 inches broad 
in private dwellings : but in public 
buildings, where crowds assemble, 
they must be considerably enlarged. 
The smallest width for a gate should 
be 8 feet 6 inches. 

Gate-liotLse, or park entrance, a struc- 


ture designed rather to produce an 
agreeable and picturesque effect, 
than to accord with any fixed rules 
or customs of art: such, indeed, 
was the practice towards the iattei 
end of the sixteenth century, when 
it would appear that most men 
wished to display their taste and 
learning in architecture. The gate- 
house also forms an entrance to a 
private mansion, to any public, 
municipal, or collegiate building, 
or to a palace, etc. In the early 
English architecture, gate-houses, 
now sometimes called Loi’ges, were 
large and imposing structures, of 
great elegance. 

Gate-way or Gate-road, in mining, 
a level or gallery in a mine, along 

! which the minerals are carried. 

' Gauge (pronounced gage), a measure 
by which the capacity or contents 
of a cask or vessel may be ascer- 
tained. Gauging is a term used in 
mensuration, and applied by engi- 
neers in their several operations. 
As applied to railways, the distance 
between the centres of the rails, 
which in the orcdnar;f or narrow 
gauge is 4 ft. 8^ inches; the 
broad gauge of the Great Western 
Railway is one naif wider, or 7 feet. 
The Irish, Indian, and Spanish 
gauge is 6 feet 6 inches. Of late, 
specially narrow gauges have^ been 
adopted for mountain and minearal 
lines, such as the 3 feet C inch gauge 
of the Norwegian lines, and the 1 
foot 11 inches of the Festiniog line, 
which has been brought prominently 
before the public in connection with 
the Fairlie double bogie engine. 

Gauge, a mixture of fine stuff 
and plaster, or putty and plaster, or 
coarse stuff and plaster ; used in 
finishing the best ceilings and for 
mouldings, and sometimes for set- 
ting walls. 

Gauge-cockSjtwo or three small cocks 
fixed in front of the boiler of a steam- 
engine, for the purpose of ascer- 
taining the height of the water. 

Gauge-glass, in loconmtive mgmes, a 
strong glass tube, connected with 
the boiler by two -cocks attached 
to the gauge-ccck jicd^tal. The 
water is admitted to this tube by 
the lower oocL the steam by the 
upper cock. It thus becomes an 
in&c to what is going on inside 
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the boiler, exhibiting the height 
or agitation of the water in it. A 
small cock is placed below the 
glass for blowing out any sediment 
which may be deposited in it. 

Gauge-lamp, m locomolhe engrneSf 
a small lamp placed beside the 
gauge-glass at night, that the state 
of the 'water in the boiler may be 
seen by the engine-man. 

Gauntlet, i/i heraldry, an iron glove ; 
ill challenges, the gauntlet ivas 
thrown down in cleiianee. 

Gauze, a loosely ivoven, thin, and 
transparent fabric. (See Cj'cipe,') 

Gauze Wire Cloth, irovcn wire, 
used for safety lamps and sieves. 

Gaveller, the pnncipal officer for 
the Crown in Dean Forest is so 
called. 

Gear, furniture, dress , harness : the 
term is also apiilicd to the several 
working parts of a locomotive 
steam-engine. 

Generating surface, the heating sur- 
face of a boiler, or that on which 
heat is applied to generate steam. 

Genre-painting, pictures represent- 
ing life and manners, comprising 
both the grave episode and the comic 
scenes of life. Genre-painting avoids 
religious themes and historical sub- 
jects : it is truly limited to the re- 
presentation of ‘pure nature, true 
humanity, and national character, as 
revealed by domestic manners,’ 

Gentese, in early English architec- 
ture, cusps in feati^erings in the arch 
of a doorway. 

Geode, or potato-stone, a hollow ball- 
like concretion, containing crystals 
in the interior. 

Geodesy, literally the art of measur- 
ing and surveying of land ; but the 
term is generally restricted to the 
higher operations of measurement of 
the figure of the earth. 

Geology (a treatise or discourse on 
the earth) * is a term which admits 
of a very wide interpretation, and 
naturally suggests to the mind in- 
quiries, — 1st, into the formation 
and original condition of the earth ; 
2ndly, into the successive modifica- 
tions w}ji<’h it has undergone, and 
the agencies by which they have 
been effected; and ordly, into its 
present condition, and the agencies 
by which changes in that condition 
are still effected. 


Geometry, the science of quantity, 
extension, or magnitude. 

Geoscopy, a knowledge of the diffe- 
rent Idnds of earth. 

German blue, a pigment occupying 
in tint a middle place between 
Antu’crp blue and Ultramarine. It 
differs only from Prussian blue in 
containing an oxide of antimon}'. 

German Bazor Hone. (See Ilonas.') 

German silver, an alloy of copper, 
nickel, and zinc. 

German steel was made in cliarcoal 
forges, molted from the sparry car- 
bonate of iron ; it is now entirely 
superseded by that produced by 
other processes. 

German tinder. Amadou, a species 
of agaric, growing on manj’- trees, 
is boiled in a solution of nitre anti 
well beaten, it is then used, under 
this name, as a tinder. 

German School of Painting. In 
early times, a school of painting can 
hardly be said to have existed in 
Germany : it was merely a suc- 
cession of single artists, "who de- 
rived their manner from different 
sources. Albert DUrer was the first 
German who corrected the bud 
taste of his countrymen; he ex- 
celled in engraving as w-ell as in 
painting ; his genius was fertile, his 
compositions varied, his thoughts 
ingenious, and his colours brilliant. 
His w'orks, though numerous, were 
finished with great exactness. 

German Yeast. (See Yeast.) ■ 

Germyns, in quarrying, a name given 
to a class of quarry men in the slate 
quarries of North Wales. 

Geropiga or fferupiga, a liquor 
manufactured in Portugal, and uscid 
in this country for the sophistication 
of wines. 

Giallo, Giallolino, Gialdolino, a 
name given by early writers to the 
yellow oxide oY lead or massicot. 

Giallo antico, the yellow marble of 
Sienna, much used in Borne for or- 
namental purposes. 

Gib and key, or cotter, the fixed 
wedge and the driving wedge for 
tightening the strap whi h lulcls the 
brasses at the end of a coniiecting-rod 
in steam machinery. 

Gig-machines are drums upon which 
are fixed the teazles for brushing 
cloth i 

Gilding, covering with a film of gold 
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any metallic or other surface. Gild- 
ing may be efiectetl in various ways. 
By means ef an amalgam of gold 
and mercury ; this amalgam is rubbed 
oil the surface and heat being ap- 
the mercury is siibiimed off, 
leaving I'dire gold behind. A solu- 
tion (jf gold in nitro-muriatic acdd 
and ether, or ethrealised gold, is 
applied to the surface, the ether 
evaporates and leaves a coating of 
gold. Eleciro-gilding is efTected by 
depositing gold' from its solution hy 
means of the voltaic bath ; or false 
gilding f the application of I>ufch 
metal, , 

Gimlet, a piece of steel of a cylindri- 
cal form, having a transverse* handle 
at the upper end, and at the other, 
a worm or screw, and a cylindric 
cavity, called the cup, above the 
screw, forming, in its transverse sec- 
tion, a crescent. Its use is to bore 
small holes ; the screw’ draws it for- 
ivard in the wood, in the act of 
boring, while it is turned round by 
the handle: the angle formed by the 
exterior and interior cylinders* cuts 
the fibres across, and the cup con- 
tains the core of wood so cut : the 
gimlet is turned round by the appli- 
cation of the fingers, on alternate 
sides of the wooden lever at the top. 

Gin, a machine, a pump %vorked by 
wdieels. A horse whim or windlass 
used in raising minerals. 

Gin, the: this usually accompanies 
the crab in raising large stones. It 
consists of three long stout legs, 
meeting together at the top, and so 
placed that two can be fixed at a 
certain distance from each other by 
means of two iron bars placed hori- 
zontally upon a roller. 

Girasol,*a name given by the French 
to the fire opal. 

Girders, the longitudinal beams in a 
floor. Girders are the chief support , 
of a framed floor: their depth is 
often limited by the size of the tim- 
ber, but not always so. Girders of 
wrought and cast "iron are now ex- 
tensively used in the construction of 
bridges, to girt railroads, canals, etc., 
and many of them are of consider- 
able span" 

Girouette. (See Epil) 

Glair©, the white of egg. 

Glance coal, a name given to sonae 
varieties of anthracite coal. 




Glance lead, a term applied to lead 
ore which has a pseudo-metallic lustre. 
Gland, the pressing piece of a stuiliDg- 
box of a steam-engine. 

Glass, a transparent non-lustrous 
substance, produced by fusing silica 
w'ith various metallic oxides, more 
especially the alkalis and oxide of 
lead. Ihe structure of glass is clue 
I to a peculiar molecular tension of the 
; constituent particles producing what 
i is called the vitreous condition ; but 
■ by continued heating, or even by ex- 
: pbsiirc for a long ti me to the ordinary 
action of the weather, it is liable to 
become devi trifled and cioud3^ from 
the development of crystals in the 
mass. For ordinaiy purpose,*? glass 
may be divided according to its 
composition into crown glass^ 'which 
is essentially a silicate of lime and 
potash, and is veiw hard and inalter- 
able, and jlint glass or crystal^ which 
is heavw and brilliant from contain- 
ing a large amount of oxide of lead. 
Sheet or window glass is a moderately 
hard and bright glass which is blown 
into cv’Iinders 'which are afterw'ards 
cut open and spread flat in the flat- 
ting oven. Crown glass is obtained 
in discs by twisting or flashing out 
spherical masses wiien in a plastic 
state, before the open fire of the 
furnace. Plate glass is made by 
pouring the melted glass or 7netal on 
a smooth cast-iron table, and passing 
a roller over it to reduce it to the 
proper thickness ; it is usually*' 
brought up to a true face b}!^ grind- 
ing and polishing. Bottle glass is 
made of the commonest materials, 
and owes its colour to the presence 
of iron in the state of protoxide. 
Glasses superseded small drinking- 
bo'wds ; the^’' were of Venetian manu- 
facture, and probabh' first brouglit 
here in the IGth centurj^ Earlier 
they do not appear to have been 
used ill England ; nor to have come 
into much fasliion. till the time of 
Elizabeth. 

Glass paper is used for polishing. 
In preparing it paper is first covered 
with tliin glue, then the powdered 
^lass is dusted over it through a 
sieve. 

Glazersor Glazing wheels : wooden, 
wheels charged with emery and used 
for polishing are called b}" this name. 
Glazing, the art of fixing glass to the 
I? 
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sashes of windows, casements, etc., 
for the purpose of admitting the 
light of day ; anciently applied to 
the affixing to windows decorative, 
stained, and painted glass. A great 
many beautiful examples exist, in 
this "and other countries, of early 
designs, and of examples in the 

cinque-cento style. Is also a term 

applied to the iinishing of a drawing 
with some thin, transparent, and 
glossy tint, through which the first 
colours appear, and are heightened 
in their effect. 

Glebe, turf, soil; land posscswsed as 
part of the revenue of an ecclesiasti- 
cal benefice. 

Glimmer, in mining, mica. 

Glossocomon, a machine composed 
of several dented -wheels -with 
pinions, and used for raising great 
weights. 

Glucinium, the metal obtained from 
glucina, an earthy base occurring in 
beryl or emerald", and analogous to 
alumina. 

Glue, a tenacious viscid matter, which 
is used as a cement by carpenters, 
joiners, etc. Glues are found to differ 
very much from each other in their 
consistence, colour, taste, smell, and 
solubility. Some will dissolve in 
cold water, by agitation ; while 
others are soluble only at the point 
of ebullition. The best glue is gene- 
rally admitted to be transparent, and 
of a brown -yellow colour, without 
either taste or smell. It is perfectly 
soluble in water, forming a viscous 
fluid, which when dry preserves 
both its tenacity and trausparency 
in every part, and has solidity, co- 
lour, and viscidity, in proportion to 
the age and the strength of the 
animal from which it is produced. 
To distinguish good glue from bad, 
it is necessary to hold it between the 
eye and the light ; and if it appears 
of a strong dark brown colour, and 
free from cloudy or black spots, it 
may be pronounced to be good. The 
best glue may likewise be known by 
immersing it in cold water for three 
or four days, and if it swells power- 
fully -vvdthoiit melting, and after- 
wards regains its former dimensions 
and properties by being dried, the 
article is of the best quality. 

A imiall portion of finely levigated 
chalk is sometimes added to the 


, common solution of glue in water, 
; to strengthen it and fit it for stand- 
I ing the weather. 

I A glue that will resist both fire 
I and water may be prepared by mix- 

j ing a handful of quicklime with four 
ounces of linseed-oil, thoroughly 
levigated, and then boiled to a good 
thickness, and kept in the shade, on 
tin plates, to dry. It may be ren- 
dered fit for use by boiling it over a 
fire in the ordinary’' manner. 
Glycerine, a sweet substance which 
never dries, extracted from fatty 
matters. It is used in the manufacture 
of a soap. It is employed to moisten 
paper, so that it can be printed on 
with dry colours. The receipt stamps 
are so printed. Glycerine never 
freezes, and is therefore valuable as a 
lubricant. 

Glycerine, Mtro. (See Nitro-gly^ 
cerhie.') 

Glyphography, a kind of engraved 
drawing : thin wbitened wax is laid 
on a black copper plate, and the 
drawing made through the wax, the 
thickness of the wax being the depth 
of the engraving ; upon this— the 
surface being properly prepared— a 
deposit of copper is made by the 
electrotype process. 

Glyphs, perpendicular flutings or 
channels used in the Doric frieze. 
Glyptics, the art of engraving on 
precious stones, or any other "hard 
substance. 

Glyptotheca, a building for the pre- 
servation of sculpture. 

Gneiss, a kind of schistose granite — 
partaking of much of the nature of 
a stratified rock. 

Gnomon, in dialling, is the style, pin, 
or cock of a dial, the shadow whereof 
points out the hours. 

Gnomonics, the art of constructing 
sun-dials. 

Goaf, gob, the waste place in a 
colliery. The refuse that is left be- 
hind when the work is completed. 
The space from which the coal has 
been removed, and the roof permitted 
to fall in. 

Gobbets, stones ; a measure or quan- 
tity, so called in the time of Edward 
III.^ 

Gobbing, Ho gob -up,’ in metallurgy^ 
the stopping of the blast furnace by 
the agglomeration of the charge 
within it. 
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Gobbins, in mining, the hollow por- 
tion.'? of a coal mine adjoining the 
headings from which coal has been 
extracted. (Leicestershire.) 

Gola, the It<alian term for cpna. 

Gold, a well-known valuable metal 
found in many parts of the world. 
The greatest quantity was for- 
merly obtained from 'the coast of 
Guinea and from South America. 
The produce of California has been 
enormous of late years, and also the 
produce of Au.«traiia. 

Gold occurs, in the metallic state, 
alloyed with several metals, but 
more commonly with silver and 
copper ; and very intimately mixed, 
or possibl;^ in combination, with 
certain minerals, especially iron- 
pyrites and galena or sulphide of lead. 

Gold beaters’ skin, the external 
coat of the cceeiim of neat cattle, pre- 
pared for tlie gold-beater. 

Gold leaf, fine gold beaten into thin 
leaves. 

Gold, Mannheim, a bra.s3, used for 
bronzing, etc. 

Gold, Mosaic. (See Mosaic Gold,') 

Gold purple, or Cassius’ purple 
precipitate, the compound oxide 
wiiichis precipitated upon mixing 
the solutions of gold and tin. It is : 
not a bright, but a rich and powerful 
colour, of great durability, varying 
in degrees of transparenej”, and in 
hue from deep crimson to a murrey 
or dark purple: it is principally 
used in miniature painting, and may : 
well be employed in enamel painting. 

Gold Talmi or Abyssinian. (See 
Talmi Gold.) 

Golden marcasite. (See3Tarcasiie.) 

Golden sulphur of antimony, 
golden yellow, is the hydro-sul- 
phuret of antimony, of an orange 
colour, which is destroyed by tlie 
action of strong light. *It is a bad 
drier in oil, injurious to many colours, 
and in no respect an eligible" pigment 
either in oil or w^ater. 

Gondola, a Yenetian barge much 
ornamented, used in the canals of 
Venice for the convenience of the 
inhabitants: the common dimensions 
are 30 feet by 4 feet: each end is 
terminated by a very sharp point, 
which is raised perpendicularly to 
the full height of a man. 

Goniometer, an instrument for mea- 
suring angles and crystals. 


Gossan, an iron ore, commonly of a 
tender rotten substance and of a red 
or msty iron colour, usually pro- 
duced by the decomposition of the 
sulphide of iron on the back of 
lodes. 

Gothic Architecture, usually so 
called. Both l^Ir. Britton and Mr. 
Pugin have treated of it by the 
name of ‘Christian Architecture.’ 
(See Architecture.) 

Gouge, in carpentry, an instrument 
like a round hollow chisel. 

Governor, the apparatus for regula- 
ting the supply of steam to the 
cylinder so as to ^ve a constant 
velocity to the engine. It consists 
' of two balls suspended from a verti- 
cal .spindle, and revolving with it : 
the suspending rods are connected by 
arms to a sliding-piece which fits tlie 
spindle and acts upon a lever at- 
taelied to a throttle- valve in the 
steam-pipe; the balls rise by the 
centrifugal force as the velocity in- 
creases, and close the valve: when 
the velocity diminishes, the balls fall, 

and open the valve. The same 

contrivance is also used for equal- 
izing the motion of mills and ma- 
chinery. 

Governor balls, the solid metal 
balls fixed on the ends of the sus- 
pending rods of the governor. 
Governor (gas). The governor is a 
machine for regulating and equal- 
izing the flow of gas from the gaso- 
meters to the street-mains. 

Gowan, decomposed granite : but the 
term is applied to the solid rock when 
it is soft. (Same as G rowan.) 
Gozzan, oxide of iron. (Same as 
Gossan,) 

Gradient, the measure of the inclined 
portions of roads or railways. It is 
usually expressed as a fraction of the 
length in England; thus 1 in 2o0 
signifies a rise or fall of 1 foot in 250 
feet measured along the line. In 
America it is given in feet per mile, 
and in countries using the metrical 
system, in decimals of the metre. 
Graduation, the division of philo- 
sophical instruments into degrees 
and other minute parts. 

Grain tin, the finest tin smelted. 
(See Tin,) 

Grange orGraunge, literally a bam 
—a monastic fanning establishment : 
in ancient times it was common to 
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attach farm-houses and granaries to 
the estates of religious institutions. 

Granite, a stone of great strength, 
iiardness, and durability j much used 
in building : it is a primary and 
unstratified rock, consisting of quartz, 
mica, and felspar, each crystallised 
and cohering, but without any base 

or cement. Aberdeen, Specific 

gravity, 2-C25; weight of a cubic 
foot, 1G4 Ihs.; is crushed by a force 
of 10-9 lbs. upou a square Inch. 
(Rennie.) 

Granulation of powder, the pro- 
cess of reducing the mill cake to 
grains. 

Graphite, plumbago, black lead, 
nearly pure carbon. (See Flum- 
haf/oj) 

Graphotype. French chalk in 
powder is laid on a zinc plate, 
and subjected to great pressure; upon 
this the drawing is made with sable 
pencils and ink made of lamp black 
and glue ; when finished the surface 
is rubbed with fitch hair brushes 
until all the chalk between the ink 
lines is removed. The chalk drawing 
is then placed in a solution of sili- 
cate of potash, by which it is ren- 
dered very hard. A copy can now 
be taken in type metal, or in copper 
by the electrotype process. 

Grapnel, in navigation^ a sort of small 
anchor with four or five flukes or I 
claws, commonly used for boats 
and small vessels. 

Grate, mining^ a metal plate stamped 
with holes, through which the finely 
pulverised ore is d^ischarged from the 
stamps. The holes are arranged so 
that no mineral above a certain 
defined size can pass. 

Gravel, a superficial formation com- 
posed of rounded and unconsolidated 
stones or pebbles. 

Graver, the burin of an engraver ; a 
square piece of steel fixed in a 
handle, and bevelled diagonally at 
the end: an instrument used for 
turning iron, after it has been 
roughed out by the ‘heel tool,’ is 
so called. 

Gravity is that power or force which 
causes bodies to approach each 
otl>er. This universal principle, 
which pervades the whole system 
of nature, may be enunciated as 
follows : the mutual tendency of 
two bodies to each other in- 


creases in the same proportion as 
their masses are increased, and the 
square of their distance is decreased ; 
and it decreases in proportion as 
their masses are decreased, and as 
the square of their distance is in- 
creased. Gravity is also the force 

•wherewith a body endeavours to 
descend tow'ards the centre of the 
earth : this is called ahmlute gravUg 
when the body tends downwards in 
free space, and relative gravity is the 
force it endeavours to descend wnth 
In a fluid. Terrestrial gravity is that 
force by •which bodies are urged 
towards the centre of the earth, 
and it is measured by the velocity 
generated in a second of time. Ex- 
periments show that a falling body 
describes 16 iV feet in one second, 
and it has then acquired a velocity 
of S2^ feet, which is therefore the 
true measure of the force of gravity. 
Gravity generates a velocity of 32^ 
feet in a second in a body falling 
from rest ; space described in the 
first second, IGfjj feet. 

Gray colour is the third and last, 
being the nearest in relation of co- 
lour to black. In its common ac- 
ceptation, gray denotes a class of 
cool cinerous colours, faint in hue ; 
whence we have blue-grays, olive- 
gi'ays, green-grays, purple-grays, 
and grays of all hues, in which 
blue predominates ; but no yellow 
or red grays, the predominance of 
such hues carrying the compounds 
into the classes of brown and mor- 
roiie. 

Graywacke, a German term (Gmw- 
iVLiche) for a coarse slate j zn geology^ 
a secondary rock. 

Grease-cock, a short pipe fixed in the 
cjdinder cover of a steam-engine, 
•with two stop-cocks inserted at a 
short distance apart, and a fimncl at 
the top for holding tallow. When 
the upper cock is opened, the tallow 
falls into the intermediate space ; 
the cock is then closed, and the 
low’er one opened for the melted 
grease to enter the cylinder, and 
lubneate the piston without allow- 
ing the steam to escape. 

Great Circle sailing, a sj^stem of 
navigation first introduced by Mr. 
John Towson of navigating a slup, 
upon the principle, that the nearest 
path between any two places upon a 
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globe, is by the great circle dra-\\Ti 
upon it, bet'^veen them. The nearest 
c(mrse between two places on a 
sphere. 

Grebe, a bird found in Central 
Europe, whose plumage is used for 
muffs and trimming for ladies’ 

: dresses. , 

Green Bice. (See^me.) 

Green Clotli, the compting-house of 
the Kings’ househohls, hence ‘The 
Board of Green Cloth.’ 

Greenhouse, a, garden-house for choice 
iiowers, etc. 

Green werditer is the same in sub- 
stance as blue verditer, which is con- 
verted into green by boiling it. (See 
Verditer), 

Green ebony wood, imported from 
the West Indies, is used for round 
rulers, turnery, marquetry-work, 
etc.; it is also much used for dyeing, 
and contains resinous matter. " 

Green, Scheele’s, an arsenite of 
copper, called after its discoverer 
•Seheele, the Swedish chemist. 

Green Sloke, another name, for the 
broad green layer, the Viva laiisshm, 
(See Lewer.) 

Green, Ultramarine, (See Ultra- 
marine.) 

Green Dyes. Many of these are pre- 
pared with the salts of copper, some 
are vegetable colours consisting of the 
chloroplivle or green colouring matter 
of leaves. Beautiful greens have 
recently been prepared from the coal- 
tar colours. 

Greenheart wood, from the West In- 
dies, resembles cocoa ivood in size 
and bark, and is used for turnery 
and other w' orks. 

Greenstone, a rock of the trap for- ' 
mation, consisting of hornblende ' 
and feldspar in the state of grains or 
small crystals. Jt is called green- 
stone from its colour. 

Grees, stops ; also a staircase. 

Gregorian Chant: Cantus Gregoria- 
mis, Cantus Firmus, Cantus Planus 
or Plenus, in Latin ; Canto Firmo, 
in Italian ; Plain Chant, in French ; 
I‘hiin Chant, in English ; and Choral 
in German. This species of music 
is the most ancient of all, and is 
still the only one properly adapted 
to the ritual services of the Chris- 
tian churches. 

The Gregorian chant consists of 
a few notes, on wliicli the -words 


of the Liturgies are recited. The 
earliest specimens in existence con- 
sist of omy one or two notes, and 
were used by St. Ambrose, at Milan, 
in the fourth centurj^ The origin 
of this chant is traced to the earlier 
churches of Egypt, Thebes, Pales- 
tine Arabia, Phoenicia, S3Tia, etc,, 
from whence it -was introduced into 
the church of Constantinople by 
St. John Chrj'sostom. St. Ambrose 
is said to have brought it into use 
in Milan, * after the custom of the 
inhabitants of the East,’ and from 
Milan it came to Rome ‘long be- 
fore the time of St, Gregory.’ But 
a% in the course of time, various 
mutations had taken place, St, Gre- 
gory, in order to reform and settle 
the music for the church, made a 
compilation of such as was fit for 
its use, and formed the first ritual 
book of music, or Roman Anti- 
phonarium. From the order which 
he gave it, and in consequence of 
this work of Gregory being after- 
wards established in the other (the 
Western) churches, it received the 
name Gregorian. We have very 
little of the music ascribed to Gre- 
gory himself, a specimen of which 
is given by Mr, Spencer in his work 
on the Church modes, and is very 
grand. A portion of the old Gre- 
gorian chant is still used in our 
cathedrals in the so-called ‘into- 
ning the service’ by the minor 
canons and also in the responses by 
the choir, but in a very mutilat^ 
form. But in the chanting of the 
prose Psalms, it is almost entirely 
abandoned ; the only specimen (and 
that somewhat mutilated) being 
the grand and well-known ‘ Tallis’s 
chant.’ There is a remarkable 
difference between the Gregorian 
melodies for the Psalter and Can- 
ticles (and which are called the 
ei^At tones) and those of a more 
modern date. Ko such thing as a 
double chant exists in Gregorian 
music, and the * tones ’ are formed 
on one general law; i. e. a ^tone’ 
consists of one principal note, called 
the Dominant, ie. the predominant 
or reciting note, upon which the 
principal part of each half-veorse is 
chanted, the remainder being in- 
flected m cadences of one or several 
notes revolving (as it were) above 


mm 


GiaSAILLE. 




and below the dominant, or ter- 
minating on the final of the mode ; 
and it is a law that the reciting 
parts are always (when the tone is 
regular) on the same note, viz. the 
dominant. There are very few 
instances of any delation from 
this rule. In the modern system 
there seems to be a total absence 
of any rule of this sort, and the 
cadences, both in the middle of the 
verse and at the end, consist of a 
great number of notes, and these 
of unequal value. Moreover, in the 
Gregorian chant no attention is 
paid to time ; it is regulated entirely 
by emphasis and syllabic quantity, 
not by time and accent, as in mo- 
dern chanting. On Sundays and 
the greater festivals it is a rule to 
commence the ^tone' wnth a few 
preliminary notes, called the into- 
nation, which serve as an inchoa- 
tion, or induction to the dominant, 
or reciting note: on other occa- 
sions, these initial notes are not 
used. For specimens of the adap- 
tation of these Gregorian tones or 
chants to the canticles, etc., of the 
English church, see the ‘Hymnal,’ 
by Mr. Spencer. 

G-renadilla, Granillo, or Grenada 
Cocus, is something like the wood 
of the common Cocoa, but at first it 
is a lighter colour, though it becomes 
darker from exposure. It grows in 
the West Indies, and is called red 
ebony by French cabinet-makers. 

Great, or Grit, a formation consist- 
ing of sandy, rough, hard, earthy 
particles. 

Grey Dyes; these are mostly pre- 
pared from the salts of iron and 
gaU nuts. A grey is now prepared 
fixnn aniline. 

Griddle, in mining^ a large wire sieve, 
used Instead of a hurdle, for sifting 
and sorting copper ore as it rises 
from the mine. 

Grindstone, a cylindrical stone, on 
which, being turned round its axis, 
edge-tools are sharpened by apply- 
ing their edges to the convex sur- 
face. 

Gripe, the lower part of the knee of 
the head that connects with thefore- 
inost end of the keel of a vessel. 

Grisaille, a style of painting repre- 
senting solid bodies in relief, such as 
friezes, mouldings, etc , by means of 


a mixture of black and white pig- 
ments, producing gray tints. 

Gris-perle, a grey dye produced by 
the action of sulphuric acid on ani- 
line violet. 

Grit, coarse sand ; rough hard par- 
ticles of sandstone. Millstone grit. 
(See Greuty 

Groin, the angle formed by an inter 
section of vaults ; most of the vaulted 
ceilings of the buildings of the mid- 
dle ages were groined, and tliercfore 
called groined ceilings. During the 
early part of the Norman style the 
groins were left purposely plain, but 
afterwards they were invariably 
covered with ribs. 

Groined arches. (See Arclm, 
Gromed, and Arched Vmdts.') 

Groins, in coast engineer mg ^ a groin 
is a frame of wood-work, constructed 
across a beach, between high and 
low water, perpendicular "to the 
general line of it, either to retain the 
shingle already accumulated, to re- 
cover it when lost, or to accumulate 
more at any particular point ; also 
to break and check the action of tlie 
waves. 

The component parts of a groin 
are piles, planking, land-ties, land 
tie-bars, blocks, tail-piles, and keys 
and screw-bolts. 

The length of a groin depends on 
the extent, and the requisite strength 
of its component parts on the nature 
of the beach on which it is to he con« 
striicted. The groins at Eastbourne, 
on the coast of Sussex, of which the 
following is more particularly a 
description, are from. 150 to 250 feet 
in length, and the beach at that 
place being very rough, consisting 
of coarse heavy shingle and large 
boulders, they require to bo composed 
of proportionally strong materials to 
resist its force. 

The piles are from 12 to 25 feet 
long, and 8 by inches scantling, 
shod W’ith iron. 

The planking is in lengths of 8, 
12, and 16 feet, 2^ inches thick, and 
with parallel edges. 

The land-ties are of rough timber 
from 20 to 25 feet long, and large 
enough at the butt-end to receive 
the bars. 

The land tie-bars are 13 ft. 6 in. 
long, and 12 by 5 in. scantling. 

The land tie-bar blocks are about 
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2 feet long, and of the same scantling 
as the piles. 

The land-tie-tail-keys are about 
2 feet 6 inches long, and 6 by 2^ 
inches scantling. 

The above materials are of oak or 

The screw-bolts are of inch round 
iron, 2 feet inches and 2 feet 
inch long, in equal proportions. 

The relative proportions of the 
comxjonent parts are, four piles, one 
land-tie with tail-piles and keys, one 
land tie-bar with tw'O blocks, two 
long and t^vo short bolts, about 180 
square feet of planking, and about 
140 six-inch spikes for every 17 feet 
in length; and the expense of a 
groin, constructed with materials of 
the above dimensions, may be calcu- 
lated at about £90 for the same 
length. 

When the object, in constructing 
a groin, is to recover shingle, or ac- 
cumulate more, the first pile is driven 
at the high-w'ater mark of neap- 
tides, leaving its top level with that 
of spring-tides. The next is driven 
at the point on the sands, beyond 
the bottom of the shingle, to which ■ 
the groin is to extend, leaving about | 
4 feet of it out of the beach. 

The tops of these tw'O piles may be 
taken for the general slope of the | 
groin, unless the beach shoiihl be | 
very steep, and much curv'ed, in j 
which case it becomes necessary to 
follow its curvature in some degree. 

From the high-water mark of 
neap-tides, the piles are carried back 
nearly level to that of spring-tides, 
and as much further as may be con- 
sidered necessary. 

The piles are driven 4 feet asun- 
der from centre to centre, and so as 
to admit the planking between tiiein 
alternately, and they should be sunk 
about two-thirds of their length. 

The longest piles are placed be- 
tween the high-w^ater mark of neap- 
tides and the bottom of the shingle, 
particularly from 20 to 40 feet below 
the former point. 

The planking is, if possible, car- 
ried down to about tAvo-thirds from 
the tops of the piles, and kept pa- 
ralkd with them. 

The land-ties are placed about 
one-third from the top of the plank- 
ing (supposing the latter to com- 


mence from the tops of the piles), 
and their tails are sunk to the level 
of the bottom of the planking, or as 
nearly so as possible. 

GroHer scroU, a style of ornamen- 
tation which takes its name from 
Chevalier Jean Grolier, who adopted 
this style of decoration for book-bind- 
ing; it is a scroll embracing curved 
lines, half circles, and angles, after 
the style of the ‘ strap work ’ of the 
sixteenth century, except in the 
addition of foliations. 

Groove, in mhdng, the mine or work, 
in Derbyshire, in which a miner or 
groover is employed. 

Grotesq,ne. This term, -which is now 
familiar among all the lovers of the 
art of painting, -svas by the^ Italians 
appropriated to that peculiar man- 
ner of composition and invention 
observed among the antique mo- 
numental paintings which -^vere 
discovered in the subterraneous 
chambers that had been decorated 
in the times of the ancient Kornans ; 
and as the Italians apply the word 
Grotto to express every kind of 
cave or grot, ail paintings which 
i -were in imitation of the antique 
designs discovered in those cham- 
bers, which for ages had been 
I covered with ruins, are grotesqued 

I or grotesque, which is now applied 

to English subjects of a quaint and 

^ anomalous character. A name 

given to the light and fanciful 
ornaments used formerly to cha- 
racterise persons and things. 
Grotto, a natural or artUicial cavern 
or cave. 

Grouiid, in mining^ the strata con- 
taining the mineral lode, or coal seam; 
also called ‘ The Country.* 

Ground, bailiff, the man w'ho has the 
supervision of a colliery in South 
Staffordshire. The butty. 
Ground-plate or ground-sill, the 
lowest plate of a wooden building 
for supporting the principal and 
other posts. 

Grounds or Priming, the substance 
used to cover the canvas or panels, to 
render them fit for painting on. 
Grounds, pieces of wood fixed to 
•walls and partitions, with their sur- 
faces fiush -with the plaster, to 
which the facings or finishings are 
attached. 

Groundtablestones, the projecting 
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course of stones in a wall above tbe 
plintb. 

Grcmnd-ways, large pieces of timber 
laid across a ship or dock, and 
upon which the blocks arc placed. 

Groundwork, hi painting^ that colour 
or part on which all the images 
are draum. 

Grouping is the combining or Joining 
objects in a picture for the satis- 
faction of the eye, and also for its 
repose ; and although a picture may 
consist of diiierent groups, yet 
those groups of objects, managed 
by the cliiaro-oscuro, should all 
tend to unity, and one only should 
predominate. 

Grouting : when a thick wall of rubble 
masonry is built in successive courses 
with all the stories at first laid dry, 
and quicklime slaked with excess of 
W'ater, either with or without sand, is 
poured in a liquid state into the mass 
of dry material, the work is said to 
hQ grouted. 

Growan, in minhg, decomposed 
granite, ^Soft growan^ commonly 
applied to any decomposed gritty 
rock. 

Growan lode, any lode which abounds 
with rough gravel or sand. 

Growth of "Water, in mining, the ac- 
cumulation of water in the levels of 
amine. 

Gruffs, the worst pieces rejected in the 
manufacture of black lead pots. 
These are coarse, harsh, gritty and 
deficient in lustre. 

Guag {ConWi). Tinners, holeing into 
a place which has been wrought 
before, call it holeing in guag. 

Guano, a remarkable deposit found in 
the islpds off the coast of Peru, and 
of Africa, It appears to be the ex- 
creta of, and the remains of, birds. It 
is a valuable manure; we are im- 
porting nearly 300,000 tons annu- 
ally. 

Guava, tbe piilpy fruit of a kind of 
pear. There is the apple-fruited and 
the pear-fruited guava. 

Guazzo, a distemper painting used by 
the ancients; it is very hard and 
durable ; and the vehicle being egg, 

t urn, or glue, resists the action of 
amp, and preserves the colours 
completely. 

Gudgeon, the iron pins fixed in a 
beam or wooden shaft for bearings. 
Gudgeons, in sliip-buUding, are eyes 


driven into the stern-post, to hang 
the rudder on. 

Guide-blocks, pieces of metal witli 
parallel sides, fitted on the ends of 
a cross-head of a steam-engine, to 
slide in grooves in the side frames, 
and keep the motion of the piston- 
rod in a direct line. 

Guillocbe, an ornament used in clas- 
sical architecture, formed by two or 
more intertwining bands. 

Guimets ultramarine, a factitious 
pigment of an azure blue colour, 
composed of alumina, sulphur, soda, 
and a very small portion of iron. It 
is transparent and durable. 

Guipure, a lace made in Limerick by 
cutting out the patterns from cain- 
bric, and making in the open part 
stitches to resemble ancient lace. 
Gulf of ore : in mining, a lode which 
throws up very great quantities of 
ore, and proves lasting and good in 
depth, is so called. 

Gumption, a nostrum used by artists 
in the place of the supposed ‘lost 
medium ’ of the old masters ; it may 
be made either of drying linseed oil 
and mastic varnish, or simple linseed 
oil and sugar of lead. 

Gum, British, terrified starch. (See 
Dextrine.) 

Gum elastic, caoutchouc or india- 
rubber, which see. 

Gum Besins, the concrete juices of 
several plants, such as OUbanum, 
Frankincense, Opoponax, etc. Some 
of them are used in the arts. 

Gum lac. (See Lac Lake.) 

Gum wood, or blue gum wood, is 
the produce of New South Wales, 
sent over in large logs and planks, 
similar to dark Spanish mahogany : 
it is used in ship-building, etc. 
Gun-boats, small ships to carr'i', 
usually, one gun of great power. 
They are alwaj^s steam vessels, and 
were first made in this country with 
condensing engines, but of late a 
few have been made with non-con- 
densing or higli-pressure engines, 
W'hich latter kind are found '"more 
convenient where fresh supplies of 
fuel can be readily supplied. 
Gun-cotton : if to ordinary cotton 
nitrogen can be added, we have the 
explosive cotton so called. (See 
Cotton, Gun.) 

Gun-metal, a bronze usually com- 
posed of copper, tin, and zinc. A 
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mixed metal, an alloy of copper and 
tin. 

Oast gun-metal (copper 8 parts, tin 
1). Specific gravity, 8*153 ; weight 
of a cubic foot, 509^ lbs.; weight of 
a bar 1 foot long and 1 inch square, 
3*54 lbs. (Tredgold); expands in 
length by 1° of heat (Smeaton); 

will bear on a square inch without 
permanent alteration, 10,000 lbs., 
and an extension in lengtli of ; 
weight of a modulus of elasticity, for 
abase 1 inch square, 9, 873,000 Jbs.; 
height of modulus of elasticity, 
2,790,000 feet ; modulus of resilience, 
and specific resilience, not determined 
(Tredgolil). Compared with cast iron 
as unity, its strength is 0*C5; its 
extensibility, 1*25 ; and its stitfness, 
0'«o3o. 

Gimnios, in Cornish^ a term applied 
to breadth or width : single gunnies 
are 3 feet w’ide. 

GminF cloth, the coarse sacking 
made in India, used for the bags to 
contain rice, spices, etc, 

Gunter^s chain, the chain in common 
use for measuring land : the length 
of the chain is GO feet, or 22 yards, 
or 4 poles of 54 yards each *, it is 
divided into 100 links of 7*92 inches 
each, (See ^cre.) 

Gunwale, or gunnel, in ship-huild- 
*«^,the piece of timber which reaches , 
oil either side of the ship from the ; 

half-deck to the forcastle. The 

plank that covers the heads of the | 
timbers betw*een the fore and main ; 
drifts. 

Gussets, as understood in mechanical ^ 
construction, are brackets or angular : 
])ieces of iron, to strengthen, to keep ! 
steady, and support a structure. — In 
the construction of the rectangular 
covered openings of the Britannia | 
and Conw*ay iron bridges, gussets 
are used extensively in the interior, 
consisting of double triangular plates 
riveted to the bottom and sides of 
the plates of the bridge, as a series 
of bi-ackets (and at the top and 
either side also,) to aid to the 
strength and durability of these 
extraordinary works, and as a 
counter-effort to the tendency of 
strain on the lower sides to separate 
or open the joints, and on the upper 
side to force them closer together. 

Gusto, a term used by the Italians, 
signifying taste in the design of the 


attitudes, good arrangement, and 
composition of a picture. 

Guttse, ornaments resembling drops, 
placed in the epistylium of the Doric 
order below the triglyphs. They 
occur likemse in the under face of 

' mutules in the Doric corona. They 
are supposed to have originated from 
the intention to represent drops of 
water running off thereof, adhered 
to the under surface of the canterii 
or rafters of early buildings. 

Gutta Perehta, strictly gutta tuban. 
This substance is pro'duced from 
several kinds of trees growing in the 
Islands of the Indian Archipelago. 
The trae gutta-percha tree is the 
Isonandra gutia of Hooker. The 
nati\''es obtain the milky juice by the 
destructive process of cutting down 
the trees, whereas, by a judicious 
s^’^stem of bleeding at proper periods, 
the trees might be preserved for years. 
This substance, wdien fresh, is of a 
dirty white colour and of a leathery 
feeh It dissolves in naphtha, coal- 
tar, and turpentine : and in this form 
is used for coating electric wires, and 
for many purposes of manufacture. 

Gutta Tubau. (See Gutta Percha.) 

Gybing, in navigation, the shifting of 
any boom-sail from one side of the 
mast to the other. 

Gymnasium, a public building used 
by the Greeks for the practice and 
exercise of gymnastics, or muscular 
development ; also a place, according 
to Vitruvius, for amusements and 
scientific recreation. 

Gynseceum, in Greek architecture, 
the apartment of the females in the 
interior of the house ; the nursery. 

Gypsoplaste, a cast taken in plaster 
of Paris or w^hite lime. 

Gypsum, sulphate of Ume, called 
also plaster of Paris. 


Hacking, a process used in preparing 
grinding-stones. 

Hackle, a fiax comb. 

Hackle or Heckle (to), in spinning 
flax or hemp, to comb it. 
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HacMing macMne, a flax combing- 
machine. 

Hackmatack, the American larcb, 
used for making shingles for roofing. 

Hade of veins is the mining-term 
for that inclination which nearly all 
veins have from a perpendicular 
direction. Thus a vein is said to 
hade to the north when it inclines 
towards north, and to hade to the 
south when the incline is south- 
ward. 

Hadeing, in mining^ the angle made 
by a vein with a vertical Mae from 
the surfiice. I 

Haamatein, the colouring matter of 
the dye-drag logwood. 

Heematite, oxide of iron as found in 
nature. There is the red oxide of 
iron, found in the vicinity of Ulver- 
s tone and of Whitehaven, and the 
brown oxide of iron, which is abund- 
antly scattered over this country. 

Hagioscope. (See Squint) 

Half-bloom, a round mass of metal, 
which comes out of the fining of an 
ironwork. 

Half-pace, or Haute-pace, a raised 
floor in a bay window. 

Half-timbered houses: this mode 
of constructing domestic buildings 
was practised in England and on 
the Continent during the reigns of 
Hcnrv VI II. and Elizabeth. It was 
peculiarly of a picturesque character; 
the foundations and principal sup- 
ports were of stout timber, and the 
inteistices of the fronts were filled 
■with plaster. In many cases the 
ornamental timber framing was of a 
dark-colour, which, with the barge- 
board gable, gave the whole an 
exceedingly interesting appearance. 
There are yet remaining some very 
fine examples in England, particu- 
larly in the western and north-west- 
ern counties. 

Half-timbers, m sJiip-hidlding, those 
timbers in the cant-bodies which are 
answerable to the lower futtoeks in 
the square body. 

Haliotis, the sea-ear shell, a class of 
molluscous animals. The pearly 
lining of these shells are much used 
in the ornamentation of papier-mache 
manufactures. 

Hall, the principal apartment in the 
domestic houses of the middle ages ; 
a place of assembly ; a spacious 
building attached to inns of court. 


Halliards, in navigation, the ropes or 
tackles usually employed to hoist 
or lower any sail on its respective 
mast. 

Hallyings, the hangings of a halh 

Halvaus, in Cornish, tlie refuse ore. 

Haly-work folk, peoifie who hold 
land for repairing or defending a 
church or tombs, on which account 
they were freed from feudal and 
military service. 

Ham ( Saxon), a house, home, fami, 
or village. 

Hamburg lake is a colour of great 
power and depth, rather purplish, or 
inclining to crimson : it dries with 
extreme difficulty, but differs in no 
other essential quality from other 
cochineal lakes. 

Hamlet, a street or village, a dwell* 
ing place. 

Hammer-beams, horizontal pieces 
of timber, frequently used in tlie 
roofs of old English buildings, in 
pairs on the opposite sides of the 
same roof; often used also in the 
principals of Gothic roofs to strength- 
en the framing and to diminish the 
lateral pressure that falls upon the 
walls. 

Hammer-man, metallurgy, French 
Ilaille, one who has charge of all 
that relates to the mechanical treat- 
ment of iron by the hammer. 

Hammer-mill, a forge. 

Hammer-slag, in metallurgy, coat- 
ing of oxide of iron formed on iron 
by heat which is removed by ham- 
mering the metal when cold. ‘ It is 
black, opaque, slightly metollic in 
lustre, melts at a high temperature, 
ami is strongly magnetic." — Perey, 

Hances, in architecture, ends of ellip- 
tical arches, which are arcs of smaller 
circles than the scheme or middle 
part of the arch. 

Hand-brace, a tool for boring, con- 
sisting of a cranked spindle, at one 
end of which a broad head or breast- 
plate is attached by a swivel, so that 
it may remain stationary wdiile the 
crank is turned ; at the othor end is 
a socket, into w'hicli a drill can be 
fixed. 

Hand-drilling machine, a small 
drilling machine turned by manual 
labour. 

Hand-float, a piece of wood, similar 
in shape to a tro'W'el, which is used 
to rub down the finished work and 
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jnakc it solid, smooth, and even : a 
cork float is used upon surfaces which 
are to receive a high degree of polish 
with the trowel. 

Hand-gear, in a locomotive engine, 
the handles of the working gear, 
jdaced conveniently to the foot-plate 
so as to be within reach of the engine- 
man w'hen he requires to use them 
for regulating diilerent parts of the 
engine. 

Haiid-liook, an instrument made b}’' 
smiths to twist square iron. 

Hand-Jack, a portable mechanical 
l>ower for elevating the end of a 
block of stone or piece of timber, to 
allow the rollers to be put underneath. 
The power is obtained by a rack and 
pinion placed in a block of wood 
about 30 inches long, 10 inches 
broad, and 0 inches wide. 

Handle, tiie shaft or helve of a pick 
or mallet. 

Hand-levels, in mining, levels in 
Yorkshire, about 4 feet in height and 
3 feet in width, giving just room 
enough for a man to pass through 
in a constrained position, pushing 
l>efore him a little waggon called a 
‘driving waggon.’ 

Hand-pump, in a locomotive engine, 
the pump placed by the side of the 
tire-box, to be worked by a hand- 
lever when the engine has to stand 
with steam up. 

Hand-railing, in a locomotive engine, 
the railing along the sides of tlie 
engine, to protect persons passing to 
the front of the engine for any neces- 
sary purpose. 

Hand-saw, a saw 20 to 2o inches in 
length, with a handle at one end ; 
used for the common work of sawing 
stuff of moderate thickness. 

Hand-screw, a jack, an instrument 
for raising heavy timber. 

Hand-spike, a wooden lever for mov- 
ing heavy things. 

Hand-vice, a small vice which is 
held in the hand. 

Harbourage, shelter or entertain- 
ment. ‘Crave harbourage within 
your city walls.’ — Shakspeare. 

Hard, a term applied to the rigid 
style of drawing adopted by medias- 
val artists or to a want of softness 
and delicacy in works of art. It is 
also applied to the too rigid style of 

art which rejects the graces. 

Also Hard, a landing place for boats, 


etc., so constructed that the mud 
is avoided when the tide is low. 

Hardening, the process by which 
metals are rendered harder than 
they were when they left the work- 
man’s hand. Some are hardened by 
liammcring, some by sudden cooling. 
(See Tempering^ 

Hardness, by the hardness of bodies, 
their mineraiogicai character is deter- 
mined. The following are the typi- 
cal minerals given in the order of 
their hardness. 1. Diamond. 2. 
Sapphire. 3. Topaz. 4. Quartz, 5. 
Teidspar. <>. Apatite. 7. Fluor Spar. 
8. Caicite. £). Gypsum. 10. Talc. 

Hardware, articles manufactureil 
from any of the common metals. 

Hardwood. (See Wood.) 

Hare wood. (See Sgcamore.) 

Harmony is the general accordanc-o 
of the objects in a painting with one 
anotiier, and their subordination to 
the principal object; so that all 
unite to constitute a pleasing whole. 
It is effected by a due combination 
of liglits and shades, by the union 
of colour, or by such 'contrasts as 
are sufficient to' redieve the distant 
groups. 

Harmony of eoloiors. The arrange- 
ment of colours according to a 
fixed natural law. It is so princi- 
pal in painting, that it has its rules 
founded on science and reason. With- 
out the stud}’” of the laws of chro- 
matic harmony, it is impossible 
that youth can acquire a good 
taste in colouring. 

Harpings, pieces of oak which hold 
the timbers of the fore-and-aft cant- 
bodies till a ship is planked. 

Hassock, a sandstone produced in 
the quarries of the Kentish Rag- 
stone, used in building the interior 
walls of churches. 

Hatches, the coverings for the hatch- 
ways of a ship, made with ledges, 
and laid with oak or deal, and 

caulked. Flood-gates in a river 

to stop the current of the water. 

Hatching is shadowing with a bkek- 
lead pencil or pen ; it is done either 
in straight lines or zigzag strokes, 
such as are seen in pencil drawings, 
or in pencilled backgrounds. It is 
used by engravers in etching.^ 

Hatchways, places in the middle of 
the decks of a vessel, for the conve- 
nmnee of lowering dowm goods. 
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Hauling, in mining^ the quantity of 
coal raised by one hauling of the 
winding engine. 

Haul thie in namgathn^ to 

direct the ship’s course nearer to the 
point of the compass from which the 
wind blows. 

Haunch of an arch, the part between 
the vertex and the springing. 

Hawker, a vessel built like a pink, 
but masted and rigged like a hoy. 

Haws, in Domesday Book, mansions 
or dwelling-houses'. 

Hawse, in navigation^ the situation of 
the cables before the ship’s stern 
where she is moored with two an- 
chors forward from the starboard and 
larboard bow. 

Hawse-pieces, the timbers in the 
bow’ of a ship ’whose sides are nearly 
parallel to the middle line. 

Hawthorn, a wood not much used ; is 
hard, and of a whitish colour, with a 
tinge of yellow, 

Hayessine, a borate of lime found on 
the west coast of South America, 
used in glass-making. 

Hazel, a small underwood, which is 
very elastic, used for turning, for the 
handles of blacksmiths’ chisels, for 
the hoops of casks, etc. 

Heading or TJpbrow, in mining^ the 
end of a drift in a coal seam — the 
working on the coal seam driven to- 
wards tlie rise, or driven in a diago- 
nal direction to the rim of the seam. 

Head-ledges, the tlnvartship pieces 
which frame the hatch-ways or lad- 
der-tvays of ships. 

Head-stocks, the frames which sup- 
port the centres of a lathe ; viz. the 
mandril-frame and the poppet-head, 
or back centre frame. 

Head-tin, tin-ore carefully prepared 
for working into metal. The clean- 
est htac/i tin. 

Headers, in masonry, stones extend- 
ing over the thickness of a ’wall ; 
and in bricklaying, the bricks ’which 
are laid lengthwise across the thick- 
ness of the wall are called headers. 

Heads, tiles which are laid at the 
eaves of a house. 

Healing, or Hailing, the covering a 
roof with lead, tin, slates, etc. (See 
7 *^ 7 .) 

Health of To’tvns, a phrase coined 
to express the general purpose of 
public sanatory measures. These 
measures are based upon the prin- 


ciples of animal physiology and upon 
statistical enquiries into the causes 
of disease ; they are therefore now 
properly regarded as essential ob- 
jects in the social economy of life. 

The human constitution is so 
formed that its health depends on an 
adequate supply of pure air, water, 
and light. Every circumstance, 
therefore, which vitiates the quality, 
or reduces the due quantity, of these 
essentials, is injurious to health, 
and demands amendment or extinc- 
tion. 

Thus the efficient suppl}’- of pure 
air requires proper drainage and 
ventilation, warming or cooling 
of all places in which human beings 
live or congregate: it also limits 
the minimum of size for the healthy 
habitations of men. 

The plentiful supply of pure vrater 
necessitates suitable provision for ob* 
tainiiig and treating it, and the pro- 
scription of all arrangements which 
limit the service or injure its purity. 
Equally important -^vitli these con- 
ditions'is the third one enumerated, 
which suggests the necessity of so 
arranging and constructing streets 
and buildings, that abundance of 
light and pure air may at all times 
be admitted into them. 

Hearth, in metalhirgy, the lower 
portion of a blast furnace; ‘it is 
rat at the bottom, and opens 
towards the front or fore-part of the 

furnace.’ — Percy. In charcoal 

Jinenj, an open tire urged by a blast 
of air, with charcoal as the fuel, 
used for converting cast into mal- 
leable iron. 

Hearth-bottom, in metallurgy, the 
sandstone, usually a grit or coarse 
variety, used as the bed of the blast 
furnace. 

Hearth-cinder. The fused mass, the 
slag, found on the finery-hearth. 
{Bee Slag.} 

Heat, in the ordinary application of 
the W'ord, signifies, or rather implies, 
the sensation, experienced upon 
touching a body hotter, or of a 
higher temperature, than the part or 
parts which we bring into contact 
with it ; in another sense, it is used 
to express the cause of that sensa- 
tion. 

Heat is often treated of as if it 
'were a material substance ; but, like 
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light and electricity, its true nature 
has yet to be determined; but the 
receiVed hypothesis of the present 
dav is that heat is the result of 
motion— either the motion of the 
particles of matter themselves or the 
motion of ether — supposed to ^bc 
matter of infinite tensity which in- 
terpenetrates all matter. 

C03IMUXICATION OF HEAT. 

Heat passes through difTerent bo- 
dies with difierent degrees of velocity. 
This has led to the division of bodies 
into conductors and mn~conduetors 
of heat : the fonner includes such 
bodies as metals, which allow heat 
to pass freely through their sub- 
stance; and ‘the latter comprises 
those that do not give an easy pas- ' 
gage to it, such as stones, glass, 
wood, charcoal, etc. 

Tables of the relative conducting 
power of different bodies. 

Gold .... 1000 

Platinum . . . 081 

Silver . , . 073 

^pper . . . 808 

Iron .... 374 

Zinc .... 303 

Tin . . . . 304 

Lead .... 180 

Marble ... 24 

Porcelain . . . 12*2 

Fire-brick ... 11 

Fire-clay . . . 11*4 


With Water as the standard. 
■Water ... 10 


Relative conducting power of dif- 
ferent substances compared with 
each other. 


Hares’ fur . 
Eider-down 
Beavers’ fur 
Eaw silk 
Wool. 


. 1-315 
. 1-305 
1-296 
. 1-284 
. 1-118 


Lamp-black 
Cotton 
Lint . . 

Charcoal . 
Ashes (wmod) 
Sewing silk 
Air # , 


Relative conducting power ofjhdds. 

Mercury . . . POOO 

Water . . "357 

Proof Spirit . . ‘312 

Alcohol (pure) . , '232 

RADIATI02? OF HEAT. 

When heated bodies arc expose<l 
to the air, they lose portions of their 
heat, by projection in right lines 
into space, from all parte of their 
surface. 

Bodies which radiate heat best, 
absorb it best. 

Eadiation is affected by the nature 
of the surface of the body: thus 
black and rough surfaces radiate and 
absorb more heat than light and 
polished surfaces. 

Table of the radiating power of 
different bodies. 

Water ‘ 100 

Lamp-black . , 100 

Writing-paper . • 100 

Glass .... 90 

Indian ink . . 88 

Bright lead * . 19 

Silver ... 12 

Blackened tin , . 100 

Clean do. • . 12 

Scraped do. . . IG 

Ice . . . . 85 

Mercury . * . 20 

Polishecl iron . . 15 

Copper . . . 12 

Heave, in mining, displacement of the 
strata or mineral vein by a disloca- 
tion.' ■ 

Heaven, in the Table of Symbols of 
the early ages, is symbolised by the 
segment of a circle, sometimes <»f 
blue or of the three colours of the 
rainbow; the Universe by a globe 
of blue. 

Heavy spar, sulphate of baryta, 
called in Derbyshire eawk. 

Hedgehog, a machine used for re- 
moving mud in rivers, or the accu- 
mulation on the land-side of sea 
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slaices. It is made like a garden 
roller, around the outside of which 
are horizontal ribs, each of which 
is armed with spades or hoes iirnily 
fixed by bolts. The cylinder re- 
volves on pivots in gudgeons, and in 
revolving it disturbs a vast quantity 
of mud, which the stream carries 
awav. 

Heel tool, a tool used by turaers for 
roughing out a piece of iron, or 
turning it to somewhat near the 
intended size: it has a very acute 
cutting edge, and an angular base or 
lieel. 

HcigMen, to heighten is to make a 
tint lighter and more prominent by 
placing a light opaque colour over it. 

Height of columns. The height of 
a column is properly measured by its 
diameter immediately above the base. 

Diameters high. 

The Tuscan column . 7 
The Tonic ... 9 

Corinthian and Composite ID 

In the above heights are included 
the capitals and 'bases, which are 
esteemed parts of the columns with 
which they are used. 

Heights and Distances. Trigo- 
nometr^" receives its principal practi- 
cal application in the operations of 
surveying, and measuring heights 
and distances ; as, however, the me- : 
thods of its application (depending 
on the peculiar circumstances of 
each easel are exceedingly various, 
no general rules can be specified. 

The instruments employed to mea- 
sure angles are quadrants, sextants, 
theodolites, etc., the use of either of 
which may be sooner learned from 
an examination of the instruments 
themselves than from any descrip- 
tion independently of them"! Formili- : 
tary men and for civil engineers, a ' 
good pocket sextant and an accurate 
micrometer attached to a telescope 
are highly useful. For measuring 
small distances, as bases, 50-feet and 
100-feet chains and a portable box 
of graduated tape will be necessary. 

For the purposes of surveying, it 
te usual to employ a chain 66 feet 
in length, subdivided into 100 links, 
each 7*92 inches: the reason for 
using a chain of this length is, that 
ten of such square chains are equal 
to an acre, and therefore the acreage 


of the several divisions of an estate 
is found with much greater facility 
when measured in chains and links, 
than when the measurements are 
taken in feet. 

Heil, or Hail, to cover, to tile. Wat 
Tyler was called Wat the Heiler. 
In the West of England slates 
are still often called heilings and 
the slaters heilers» 

Heiver, in mining, a cutter of coals. 

Heliocromy, a process of photo- 
graphy by means of which it was 
hoped pictures would have been ob- 
tained in the natural colours of the 
objects represented. Although Sir 
John Herschel and Niepce de Sainte 
Victor made some approaches to this, 

I they were never entirely successful. ' 

Heliograpliy, a process of photo- 
graphy discovered by Nicephorc 
Niepce, in which resin is spread upon 
steel or glass plates. The parts ex- 
posed to the light are rendered more 
soluble than those in shade; and 
hence, when removed by the use of 
ether or other spirituous solvent, leave 
the plate bare. This process was used 
to prepare steel plates for etching. 
It is not now used. 

Helioscope, a telescope fitted espe- 

I cially for observations on the sun. 

Helio*stat, an instrument used for 
maintaining the retlected image of 
the sun in a perfectly stationary 
position for some time. 

Heliotrope. (See Bloodstone.') 

Helix, the small volute under the 

abacus of a Corinthian capital. 

An 3 >'thing of a spiral form, whether 
in one plane, as the spiral curve, or 
in different planes, as the screw. 

Hematosin, the red colouring matter 
of blood, sold in a dry state for the 
manufacture of Prussian blue. 

Hemlock spruce forms a large pro- 
portion of the evergreen forests of 
New Brunswick, and is abundantly 
multiplied in every favourable situ- 
ation. The wood of the hemlock 
spruce is firmer than tliat of the 
white pine ; although coarser- 
grained, it gives better hold to nails, 
and offers more resistance to the im- 
pression of other bodies. 

Hemp, a plant, Cannabis saUva, cul- 
tivated for its fibre, 

Hepar, a name applied by the older 
chemists to some of the compounds 
of sulphur. 



HEWNS, 


Hepatic air, sulphuretted lij'drogen 
gas. 

Heptagon, in gmmetnjy a figure with 
sei'en sides or angles. 

Heraldry i? a science intimately con- 
nected with the early history of 
Europe, its chivalry, its conquests, 
and the bearing of arms : it teaches 
how to blazon or explain in proper 
terms all that belongs to arms ; and 
how to marshal or dispose with ex- 
treme punctualness divers arms on a 
field. It is in its archaeology and in 
precedent indisputable. It teaches 
whatever relates to the marshalling 
of solemn processions and other pub- 
lic ceremonies, at coronations, instal- 
lations of Knights of the Garter, 
Knights Grand Cross of the Bath, 
Knights Companions, etc.; at the 
creation of peers, nuptials, christen- 
ings of princes, funerals, etc. It is, 
in fact, an important science, particu- 
larly in English history, in tracing 
the^narrativc of the families of the 
nobility and commoners, their hold- 
ings, their distinguishing qualifica- 
tion in arms, in iiteratiire, and in 
the arts. 

Herma or Alkerma, the herb used 
for dyeing the nails in the East 

Hermb, statues of which only the 
head is carved, and sometimes a por- 
tion of the bust: square or cubical 
figures of the god Mercury, without 
legs and arms, anciently placed by 
the Greeks and Eomans at their 
cross-ways. 

Hermetical seal. Hermes Tvas the 
mythical parent of chemistry, which 
was long a closed science, a mystery. 
The term is now used to express the 
closing of anjdhing against the ac- 
tion of the air. 

Heroic, a term given in art to figures 
larger than life but not so large as 
gigantic or calossaK 

nexTing-bone work, masonry in 
which the stones are laid aslant in- 
stead of being bedded flat. 

Herse, a portcullis ; a frame whereon 
lighted candles were placed at the 
obsequies of distinguished persons. 

Heterogeneous, opposite or dissimi- 
lar in nature, as opposed to homo- 
geneous. 

Hewns, in Cornwal!, the sides of a 
calciner or burning-house furnace ; 
so called from their being formerly 
built with hewn moor-stone. 


Hexagon, in geometry^ a figure of six 
sides or angles. 

Hexahedron, in geometry^ one of the 
five regular solids, being the same 
with a cube. 

Hexastyle, a portico of six columns 
in front. 

Hexastylos, a frontage of six co- 
inmns. 

Hexeres, a vessel with six banks of 
oars on each side. 

Hiatus, an aperture, a breach or defect. 

Hick^s mandril, an arbor for turn- 
ing rings; at the centire of the arbor 
there is a cone, round which, at 
equal distances, Avedges are fitted 
into dove-tailed grooves, and are ex- 
panded to the bore of the ring by a 
nut acting on a screw at the end of 
the cone. 

Hickory or white walnut, a native 
of America. The wood of the young 
trees is exceedingly tough and flex- 
ible, and makes excellent hand- 
spikes, etc. 

Hieroglyphic, an emblem, a figure 
by which a word is implied; the 
Egyptian art of writing in picture. 

High furnace, in metallurgy,, a blast 
furnace for smelting iron. 

High-pressure engine, a non-con- 
densing steam-engine, worked by 
the excess of the pressure of the 
steam upon the piston above the 
pressure of the atmosphere : in this 
engine, after the steam has acted 
upon the piston, it passes through 
the eduction-pipe into the air. 

Hinges, the joints on which doors, 

gates, etc., turn. ^llie diversity of 

forms into which door furniture has 
been resolved is almost endles'^. 
Many of the ancient hinges were not 
only wrought into scrolls and other 
florid devices, but occasionally fur- 
ther enriched with inscriptions 

Hip, the external angle formed by the 
meeting of the sloping sides of roofa 
which have their wali-plates ruuning 
in different directions. 

Hip-knob, a pinnacle, finial, or otlier 
similar ornament, placed on the top 
of the hips of a roof or the point of a 
gable. 

Hippodrome, a laige jjlot of ground 
laid out for the exerdse of horses ; 
among the Greeks, a race-course. ^ 

Hitch, tn mining, a small dislocation 
in a coal seam which does not exs^d 
its width. 
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Hoggan, in Cornish^ a hawthorn- 

berry. lump of dough with a 

small piece of meat in the middle ; 
when baked it is eaten by the 
miner, but the pasty is more com- 
. ' mon. 

Hogging, insliip-huilding^tlvi convex 
appearance re^iembling the back of 
:i hog, given to a sliip after being 
first launched, ])y the dropping of 
the two extremities. 

Hogshead, a measure of 63 gallons. 
Hoist, an apparatus for raising bodies 
from the ground-fioor of a building 
to a floor above. 

Hollow fire, hi metallurgy, a furnace 
used for reheating the ‘stamps’ in 
making iron plates for tm-plate 
manufacturers. 

Hollow newel, an opening in the 
middle of a staircase, the steps only 
being supported at one end by the 
surrounding wall, the ends next the 
hollow unsupported; also a hollow 
groin, pier, of brick or stone, made 
behind the lock-gates of canals. 
Holly is a very clean, tine-grained 
wood, the whitest and most costly of 
those used by the Tunbridge-ware 
manufacturers : it is used for painted 
screens and a great variety of fancy 
and tasteful purposes. 

Holy Trinity (The), in the Table of 
Symbols of the early ages, it is 
represented by the three-coloured 
rainbow encircling our Saviour, the 
visible foim of the Deity, who is 
sometimes seated on it, Ezek. i. 28, 
Rev. iv. 3; by the beams of light 
from the hand of Christ ; by the 
extension of the thumb, fore and 
middle fingers of the Saviour’s hand 
as held in giving the benediction. 
Holy- water vessel, the vessel which 
contains the consecrated or holy 
■water carried in religious proces- 
sions ; also the receptacle for holy 
water placed at the entrances of 
Roman Catholic Churches. 
Holy-water stone, the stoup on' 
which the holy ■\rater vessel is placed. 
Holy-work folk, people -who hold 
lands for repairing or defending a 
church or tombs, on which account i 
they were freed from feudal and i 
military service. 

Homestall, or Homestead, a 
mansion, house, or seat in the 
country ; a farm, with the land ad- 
joining. 


I Homogeneo-as, a term applied to 
various substances, to denote tlial 

I they consist of similar parts, or parts 
of the same nature and kind. 

Hones, Hone slates, slaty stones 
used for sharpening edge tools. The 
most import nut are tlio'Norwag liag^ 
stone, imported from Norwmy ; the 
Charnley Forest stone, obtained in 
Leicestershire ; the Ayi' stone, Snake 
stone and Scotch stoiie, obtained from 
Scotland and principally used for 
polishing copper plates ; the Welsh 
oil stone, and Idioall stone, also the 
Cutler's green stone, from Wales ; the 
German razor hone, obtained from 
the neighbourhood of Ratisbon ; and 
the Turkey oil stone. 

Hoodings-ends, the ends of planks 
■which fit into the rabbets of the stem 
and stern-post of a ship. 

Hood-mould, a band or string over 
the head of a door, window, or other 
opening, ill an ancient building; so 
called from its enclosing, as within a 
hood, the inferior mouldings and the 
opening itself. 

Hood-moulding, a name given to 
the label-moulding. 

Hook-pins, taper iron pins, only with 
a book head, to pin the frame of a 
roof or floor together. 

Hops, Hop-drying. The hop is a 
well-known plant of the natural 
family of Urticea}. The bitter prin- 
ciple which is added to beer for the 
purpose of preserving it, and to 
impart its peculiar flavour, is Ibund 
as a dust upon the fruit of the hop. 
Therefore much care is necessary in 
drying the hop for use. The art of 
drjdng hops has been much improved 
of late years; emulation amongst 
landlords and tenant-farmers, in 
regard to the construction of thei* 
oasts, has led to this. Hop-drving is 
a process of desiccation, of which the 
object is to drive off the superfluous 
moisture from the hops. Hot wind 
dries more quickly than a cold one ; 
that which has the highest tenq.»era- 
ture will absorb moisture from any 
substance over which it passes more 
rapidly than the cooler current will. 
It is not, however, so generally 
apprehended that the converse of the 
above proposition is also true, and 
that, with equal temperatures, that 
substance over which most air passes 
in a given time will part with ft 
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, : larger portion of its moisture. ITie 

' application of tlie latter principle lias 

hem illustrated in a low-temperature 
drjing, wliicli lias been managed by 
introclueing a considerable quantity 
of external air into the space beneath 
the hops, by knocking holes in the 
external wails. Experiments of this 
sort have been held to be conclusive 
.as to the superiority of low-t,empera- 
ture drying. This, however, is not 
|: exactly** tlic case, because as much 

5 heat would pass through the hops as 

■ before, as long as the lires were kept 

up as usual; and the true explana- 
tion of the circumstance is that the 
improved drying is due to the larger 
quantity of air passed through the 
hops, rather than to the temperature 
l)eing reduced. If the tires had been 
lessened, the temperature might 
have been lowered as raueh as was 
done by the admission of cold air ; 
but in that case the hojjs, instead of 
drying better, would have been found 
not to dry so W'ell as at the higher 
temperature. 

Horissontal line. That line drawn 
through a picture at the point in the 
extreme distance where the sky and 
earth meet ; or, at the line of the 
height of the eye in a picture. 

Hornbeam, a very tough and stringy 
European wood, used by millwrights 
for the cogs of wheels; also for 
plumbers' dressers, or mallets, etc. 

Hornblende, a conspicuous ingredient 
in the composition of rocks, divided 
into common hornblende, hom- 
blende-schist, and basaltic horn- 
blende. 

Hom-stone, a conchoidal and sili- 
ceous mineral substance, allied in 
composition to tiint, but of a more 
earthy texture. 

^ Horn silver. Fused chloride of silver, 

or Ltma Comea. It is found native. 

Horograpiiy, the art of constructing 

^ dials. 

Horologium, a name anciently given 
to any instrument for measuring 
time. 

Horse, a large round bar of iron 

hxed in the head of a ship, In 

navigation, the name of a rope reach- 
ing *from the middle of a yard to its 
extremity, on which the sailors stand 
when they are loosing or reefing the 

fiaOs. In metallurgy, a name given 

to the ferriferous mass which forms 




in the hearth of a blast furnace — 
sometimes called ‘the bear,’ A 
horse in a lode is a mass of rock in 
the middle of the vein of ore. 

Horse-cliestnnt wood is one of the 
white woods used b^' the Tunbridge 
turners ; it is close and soft, even in 
the grain, and is much used for 
brush-backs, etc. 

Horse-flesh-ore, a peculiar variety 
of purple copper ore. 

Horse-flesh-wood, one of the Man- 
groves. 

Horse-power. Although horses are 
not all of one strength, yet there is a 
certain force now generally agreed 
upon among those who construct 
steam-engine?, which force is de- 
nominated a horse's power, and hence 
steam-engines are distinguished in 
size by the number of horse’s power 
to which they are said to be 
equal. 

The measure of a mechanical efieefc 
equal to a horse’s power has been 
much disputed: this, how’ever, can 
be but a matter of little consequence, 
it* the measure be generally under- 
stood, since there is no such thing as 
bringing it into any real measure, 
A horse of average power produces 
the greatest eflect in drawing a load 
when exerting a force of 187^ lbs. 
with a velocity of feet per second, 
working 8 hours in a day. (Tred- 
goM.) A good horse can exert a 
force of 480 lbs. for a short time, 
(Desagtiliers.) In calculating the 
strength for horse macliineri^, the 
horse’s pow'er should be considered 
400 lbs. Some horses w'iU perform 
double the wmrk of others, and those 
of one country will work more than 
those of another. Desaguliers’ mea- 
sure is, that a horse will walk at the 
rate of 2^ miles per hour, against a 
resistance of 200 lbs., and this gives, 
as a number for comparison, 44,000 ; 
that is, the raising of 1 lb. 44,000 
feet in a minute, or, what amounts 
to the same, the raising of 44,000 lbs, 
1 foot in a minute. 

Emerson’s measure is the same as 
Desaguliers’, and Smeaton’s result is 
22,916 lbs. under the same circum- 
stances, 

James Watt foxind, from repeated 
experiments, that 33,000 lbs, 1 foot 
per minute was the average valueof 
a horse’s power ; but his engines were 
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calculated to work equal to 44,000 lbs. 
1 foot per niinute. 

H.P., the abbre'^iatiori for borse- 

■ 'power,- 

Hortas, a garden or pleasure-ground. 

Hortns Siccus, a dry garden. Plants 
very carefully dried and preserved. 

Hose-pipes, “in locomotive engines, 
elastic pipes made of canvas, sa- 
turated with a solution of india- 
rubber, sometimes of galvanised 
metal, forming an elastic counection 
between the engine and tender feed- 
pipes. They are now generally used 
in preference to ball-and-socket con- 
nections for conveying the steam to 
the tender. 

Hospitalia, anciently the dooi-ways 
in the scene of a theatre on the right 
and left of the vaivse regias or prin- 
cipal doorway: so called because 
the movable" scenes, representing 
inns or places appropriated for the 
reception of strangers, were placed 
near them. 

Hospitals were originally designed 
for the relief of poor and impotent 
persons, and the entertainment of tra- 
vellers upon the road, particularly 
of pilgrims, and therefore they 
w'ere generally built upon the road- 
side ; in later time they have always 
been founded fir fixed inhabitants; 
before the spoliation, there existed 
in England above 358 of these 
houses of relief. 

Hospitium, in old writers, an inn or 
a monastery, built for the reception 
of strangers and travellers. 

Hostelry, or Hostry, anciently an 
inn. 

Hot Blast ; in metallurgy, the em- 
ployment of hotair inkead of the 
ordinary atmospheric air, for urging 
the combustion in the blast furnace 
for smelting iron ores. 

About 1827 Mr. James Beaumont 
Keilson, of Glasgow, observed the 
superior power of hot air in reducing 
lumps of cast iron in a smith’s forge, 
and he was induced to patent its ap- 
plication. 

The conditions under which the 
advantages, now genemlly admitted, 
are obtained, may be explained as 
fallows : If 1000 cubic feet, say at 50° 
of Fahrenheit, were pressed'by the 
engine in a given time, and heated 
to 600° of Fahrenheit, it would 
tlien be increased in volume to 


2104 ’4, and so on for every thousand 
feet blo-wn into the furnace. 

By the use of this invention, 
w’ith three-sevenths of the fuel 
formerly emplojed in the cold-air 
process', the iron-maker is now 
enabled to make one-third more 
iron. ' . . 

The hot blast is now generally 
adopted, and the Saving to tlie coun- 
tiy in the article of coal is immense. 
In England, about 3,735,627 tons, 
and in Wales 1,021,888 tons of iron, 
were made in 1870. In Scotland in 
the same year 1,206,000 tons were 
made. Therefore we made alto- 
gether 6,963,515 tons of pig-iron; 
upon this quantity of pig-iron there 
will have been a saving of not less 
than ten million tons of coal. ITiere 
are a few furnaces still using cold 
blast, but the make of iron from these 
is comparatively insignificant. It 
was thought by many engineers that 
the quality of "the iron was injured 
by the use of hot blast, but a series of 
experiments made by Sir William 
Fairbaim and Mr. Eaton Hodgkin- 
6on completely set this question to 
rest. (See JUre’s Dictionary, edited 
by Bobert Hunt.) 

Hot-house, a glass building artifi- 
cially heated used in gardening, and 
including stoves, conservatories, etc. 

Hot-water pmnp, the feed-pump^ of 
a condensing engine, for supplying 
the boiler from the hot well. 

Hot well, the vessel which receives 
the water from the air-pump. 

Hour-glass, a glass vessel formed of 
two bulbs connected together with a 
free passage between them. The 
quantity of fine drj^ sand placed in 
the upper bulb will run through into 
the lower one in one hour. 

Hour-glass stand, a bracket or frame 
of iron for receiving the hour-glass. 

House, a place of residence. The pur- 
pose of a house being for dwelling, 
and that of tents being the same, 
they are called one name in the 
Hebrew ; on the same principle, the 
Tabernacle of God, though only a 
tent, is sometimes called the Tem- 
ple, that is, the residence of God. 
The ordinary buildings or bouses 
in the East have continued the same 
from the earliest ages, without the 
least alteration or improvement ; — 
large doors, spacious chambers. 
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marble pavements, cloistered courts, 
foimtains, etc. — conveniences 
well adapted to the circumstances 
of these climates, where the sum- 
mer heats are generalh* intense. The 
streets of these cities, the better to 
shade them from the sim, are usu- 
ally narrow, with sometimes a range 
of shops on each side. On enter- 
ing one of the principal houses, a 
porch or gateway will first be seen, 
with benches on each side, where 
the master of the family receives 
visits and despatches buancss. In 
houses of better fashion the cham- 
bers are hung with velvet or 
damask from the middle of the 
wall downwards, and covered and 
adorned with velvet or damask; 
hangings of white, blue, red, green, 
or other colours. The ceiling is 
generally of wainscot, either very 
artistically painted, or else thrown 
into a variety of panels with gilded 
mouldings, and with scrolls of the 
Koran, etc. The stairs are some- 
times placed in the porch, some- 
times at the entrance into the court. 
When there is one or more stories, 
they are afterwards continued, 
through one corner or other of the 
gallery, to the top of the house, 
whither they conduct through a 
door that is generally kept shut, 
to prevent their domestic animals 
from daubing the terrace, and 
thereby spoiling the water which 
falls from thence into the cisterns 
below the court, etc. Such in 
general are the manner and contri- 
vances of the Eastern houses; and 
if it may be presumed that oar 
Saviour, at the healing of the para- 
lytic, was preaeliing in a house of 
this fashion, it may, by attending 
only to the structure of it, throw- 
some light on one circumstance of 
that history, which has given great 
offence to some unbelievers. The 
houses of the poorer class of people 
in the East are of very had con- 
struction, consisting of mud walls, 
reeds, and rushes. In Constanti- 
nople everything is sacrificed to 
outside decorative show: built prin- 
cipally of wood, confiagrations are 
frequent and extensive. In earlier 
history, magnificence and refined 
luxury were combined with the 
highest and most noble examjjles of 


decorative art. The interior of the 
domestic residences and public edi- 
fices of Herculaneum and Pompeii 
surpassed every existing example. 
The houses of'the Eoman citizens 
partook also of the refinement of 
an age of art ; and modern Europe 
has noble examples of domestic 
dwellings, coeval -with the wealth 
of the country in which thej” are 
still to be found. In England, the 
domestic residence of the noble- 
man, the merchant, and the trader 
are, besides the elegancies of their 
arrangements, models of comfort 
and health. 

Before a house is planned, the 
proprietor should describe the kind 
of house he wishes to be built. The 
architect is to consider what must 
be had, and -what may be dispensed 
with. He ought to "keep his plan 
as scrupulously within the expense 
proposed as wutliin the limits of the 
ground he is to build upon ; he is, 
in short, to enter into the views, the 
wishes, and the ideas of the gentle- 
man who will inhabit the house pro- 
posed to be erected. 

House-bote, an allowance of timber 
out of the lord’s wood. 

House of “water, m mining^ an old 
mine filled with water. 

Housel, the Eucharist; the sacred 
bread. 

Housing ; a tabernacle, or niche for a 
statue, was formerly so called. 

Hovel. The canopies over the heads 
of the statues of Richard II. and 
Queen Anne are called hovels or 
tabernacles. 

Howl, or To Howie, when the foot- 
hooks of a ship are scarfed into the 
ground-timbers, etc. 

Hue, a compound colour in which one 
of the primaries predominates. 

Huel, old Cornish, a work, a mine, used 
as a prefix, as Huel Fever, Huel 
Spamon, now written Wheal. 

Hulk, in Cornwall, an old excavated 
working ; * to hulk the lode,* 

Hulk, or Hull, the body of a ship. 

Hum,m glassmoMng, a peculiar cloudy 
covering which appears on glass pro- 
perly annealed. 

* I’he glass has a fine hum on it,’ is 
a common term with glassmakers. 
Upon opening a crate of glass, if it 
appears opake, it is thought well of. 
because ‘ there is plenty of huml 
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Impetus, in mechanics^ violent ten- 
dency* to any point, violent effort, 
force, momentum, motion. 

Impinge, in mechanics, to fall against, 
to strike against, to clash with. 

ImpluTTium, the cistern in the central 
part of the court or atrium of a 
Eoman house, to receive the rain- 
water. 

Impost, the horizontal mouldings or 
capitals on the top of a pilaster, 
jiillar, or pier, from which an arch 
springs: in classical architecture 
the form varies in the several orders. 
Sometimes the entablature of the 
order serves for the impost of an 
arch. 

Impost, arcMvolt, and key-stone. 
The height of the impost should be 
from one-ninth to one-seventh of the 
width of the aperture, and the 
breadth of the archivolt not more 
than an eighth nci* less than a tenth 
of it. The breadth of the under-side 
of the key-stone should be the same 
as the breailth of the archivolt, and 
its sides, of course, concentric; its 
length, once and a half its breadth, 
but not more than double its 
breadth. 

Impulsive force is that which acts 
during an extremely short time, and 
is so called because the forces that 
take place in any impulse, or impact, 
are speedily exhausted. 

Incise, to cut, to engrave, to carve. 

Inclined plane (the), in mechanics, 
is a plane which makes with the hori- 
zontal plane any angle whatever, 
forming one of the simplest mecha- 
nical powers . The inclination of the 
plane is measured by the angle 
formed by two lines drawn from the 
sloping and the horizontal plane, 
peipendicular to thc4r common inter- 
section. 

Increment, an increase, produce. 

Incrustation. The coating of any 
surface with some substance which 
adheres to it. If ivater, impregnated 
with calcareous matter, remains long 
in contact "with extraneous sub- 
stances, an earthy hwrjistation takes 
place that soon encloses the encrusted 
substance. Boilers become incrusted 
by the use of waters containing lime 
in solution. 

Eucruated, in architecture, applied to 
walls or columns covered with pre- 
cious marble or stone. 


Incumba, that part of a column or 
pillar on which the weight of a whole 
building lies. 

Indian arcliitecture, (See Archi- 
tecture,) 

Indian black -wood. The produce 
of a tree growing on the Malabar 
coast, called Sit Sal by the natives, 
and Black -wood tree by the English ; 
by naturalists it is named Daibergia 
latifolia. 

Indian ink : the pigment well known 
under this name is principally 
brought from China in oblong cakes, 
of a musky scent. It is a prepara- 
tion of the finest lands of charcoal 
and vegetable gum, or, according to 
Dr* Lewis, of fine lampblack and 
animal glue ; the mode of preparing 
it is kept a secret by the Chinese. 

Indian red, is brought from Bengal, 
and is a very rich iron ore, or peroxide 
of iron. It is an anomalous red, of 
a purple-russet hue, of a good body, 
and valued, when fine, for the 
pureness and lakey tone of its tints. 

India-rubber. (See Caoutchouc^ 

Indian yellow is a pigment long 
employed in India, and subsequently 
introduced generally^ into painting 
ill European countries. It is im- 
ported in the form of balls, is of a 
fetid odour, and is produced from 
the urine of the camel. It has also 
been ascribed, in like manner, to the 
bufialo, or Indian cow, after feeding 
on mangoes; but the latter state- 
ment is incorrect. Indian yellow 
resists the sun’s rays with singular 
power. 

Indicator, the apparatus for showing 
the force of the steam, and the state 
of exhaustion in the cylinder during 
the stroke. 

Indigo, or Indian blue, is a pig- 
ment manufactured in the East and 
West Indies from several plants, but 
principally from the anil or indigo- 
fera. 

Indigo brown, a dye obtained from 
commercial indigo. 

Indigogen, white indigo, produced 
by oxidizing indigo blue. 

Indigo green. Obtained from indigo 
by adding potash to an alcoholic so- 
lution of an alkaline hyposulphate of 
indigo. 

Indigo purple. Obtained from indigo 
by the action of fused sulphate of 
sodium. 
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Indium, a new metal found by F. 
Keich and T. Beichter by spectrum 
analysis in two ores of zinc from 
the zinc mines of Freiberg. 

Inertia, the passiveness of matter: 
matter has not the power of putting 
itself into motion, neither has it the 
power of stopping itself when put 

, into motion by the action of an ex- 
ternal force, as it requires as much 
force to stop a body as it requires to 
put it in motion. 

Inflammable air, the name, for- 
merly, for hydrogen gas. 

Influx, in hydraulica^ the act of flow'- 
ing into anything, as the tide into a 
bay or river. 

Injection-cock, the stop-cock in the 
ejection-pipe, for shutting off the 
supply of cold w'ater used for the 
condensation of steam. 

Injection-pipe, the pipe tlirough 
•which the injection water passes to 
the condenser ; in a steam vessel the 
injection-pipe is open to the sea, at 
the bottom of the vessel. 

Ink. Writing ink is a tanno-gallate 
of iron. It is made by extracting by 
decoction the gallic acid and tannin 
from lof^wd, gall nuts, or sumach, 
and adding thereto some sulphate of 
iron. 

Ink, red, is made by infusing Brazil 
wood chipped into small pieces in 
•weak vinegar, to wkich a little alum 
is added. Carmine dissolved in 
ammonia makes a beautiful red ink, 
but it is not quite permanent. 

Ink, Blue, Prussia blue dissolved in 
a solution of oxalic acid. 

Ink, indelible. If Indian ink is mixed 
with a solution of galls, it forms a good 
ink which •will resist acids. For 
marking linen, a solution of nitrate 
of silver in mucilage is used: the 
cloth being previously w'ashed \vith 
a solution of soda, or oxide of silver, 
may be suspended in a solution of 
ammonia and gum. 

Ink, printing, is essentially a combina- 
tion of lamp black with boiled oil. 

Inks, gold and silver, are made 
with powdered gold or silver, sus- 
pended in gum-water. 

Inn, or Hostel, anciently a lodging- 
house, or a house of lodging and 
refreshment for travellers: houses 
for lodging the collegians at Cam- 
bridge and Oxford were so called. 

Inns of Court, houses in which there 
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are many lodgings for the accom- 
modation of students and practi- 
tioners at law. 

Innate force, in physics, the vis kier- 
tise. 

Inner-post, in ship-huilding, a piece 
brought in at the fore-side of the 
main-post, and general^ continued 
as high as the wdng-transom, to seat 
the other transoms upon, 

Insertum opus, according to Titra- 
vius, a mode of building walls used 
by the Eomans, in which the stones 
•were small and unhewn, similar to 
what is nowr called rubble-work. 

Insulated columns, in architecture^ 
are those which are unconnected with 
any wall or building. 

Intaglio, in sctdpUire, etc., anything 
that has figures engraved on it, so 
as to rise above the ground. 

Intake, in coal-mining^ the fresh air 
descending into the colliery. 

Intense blue, indigo refined by so- 
lution and precipitation, in -whieh 
state it is equal in colour to Antwerp 
blue. By this process, indigo also 
becomes durabk, and much more 
powerful, transparent, and deep. It 
washes and works well in water ; and 
in other respects it has the common 
properties of indigo. 

Intercolumniation. The space be- 
tween two columns is called an inter- 
columniation. When columns are 
attached to the wall, this space is not 
•under such rigorous laws as when 
theyar^ quite insulated; for, in the 
latter case, real as w'cll as apparent 
solidity requires them to be near 
each other, that they may better 
sustain the entablatures which it is 
their office to cany. 

Diffeuext sorts. — ^The difierent 
intercolumniations had the following 
names bestowed on them by the 
Greeks, and they still retain their 
ancient appellations : — 

Pyenostylos, when the coI^mn^s arc.' 

once and a half of 
their diameter dis- 
tant from each other. 
S^^stylos . . when their distance 
from each other is 
two diameters. 

Eustylos • , when their distance 
from each otlier is 
two diameters and a 
quarter. 

Bxastylos . • when their distance 
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from each other is 
’ three diameters and 

a quarter. 

Arseostylos . when their distance 
from each other is 
four diameters- 

j ! In the Doric, however, the in- 

^ ! tercoliimniation is reflated by the 

disposition of the tri^^lyphs in the 
frieze; for the triglyphs ought al- 
ways to be placed over the centre of 
a column, and the metope should be 
square. In the Tuscan interval, the 
; ' architraves being of wood, the space 

J ] i;, m^ be considerably extended. 

Columns may be said to be either 
engaged or insulated: w’hen insu- 
, i i lated, they are either placed vei^' 

! f ! near the walls or at some considerable 

I distance from them. 

With regard to engaged columns, 
or such as are near the walls of a 
building, the intercolumniations are 
not limited, but depend on the 
width of the arches, windows, 
niches, or other objects, and their 
decorations, placed within them. 
But columns that are entirely de- 
tached, and perform alone the office 
of supporting the entablature, as in 
peristyles, porches, and galleries, 
must be near each other, both for the 
sake of real and apparent solidity. 
Interdentals, The space between 
two dentals. 

Interligmum, in ancient architecture^ 
the space between the ends of the 
tie-beams. 

Interpensivse, timbers in the roof of 
the cav^ium, extending in a dia- 
gonal direction from the angles made 
by the walls of the court to the 
angles made by the junction of the 
beams supporting the roof. 

Intrados, the soffit or imder-^urface 
of an arch as opposed to extradoe. 
Ill* In vacuo, a void or empty space. (See 

^ Vacuum.') 

\ f I Invention, in painiingy consists prin- 

ll I , cipally in three things : first, the 

I ^ I ; , choice of a subject, properly within 

the scope of art ; secondly, the sei- 
i f ; ziire of the most striking and ener- 

getic moment of time for represen- 
tation ; and lastly, the discover^’' and 
solution of such objects, and such 
probable incidental circumstances, 
as, combined together, may best tend 
to develope the story, or augment the 
interest of the piece. The cartoons j 


of Raphael furnish an example of 
genius in this part of the art. 
Inverse, turned back or inverted ; op- 
posed to c?fVec#. 

Inverse ratio, when more requires 
less, or less requires more. 

Inverted arch, an arch of stone or 
brick, with the crown downwards, 
commonly used in the construction 
of tunnels, 

lodates and Iodides. Salts of 
iodine. 

Iodic acid, a compound of one atom 
of iodine and five of oxygen. 

Iodide of mercury. There are two 
compounds of -iodine and mercurv, 
one yellow and the other brilliant 
scarlet. The colours are exceedingly 
fine, but they are very easily decom- 
posed. The biniodide of mercury 
has been used as a paint for preserv- 
ing the bottoms of iron ships from 
corrosion. 

Iodine. One of the elementary bodies ; 
it is so called from a Greek word, 
signifying viokty from the colour of 
its vapour. It is manufactured from 
sea-weed, and from the residuary 
liquor, after the salt has been cry- 
stallised out of the sea-salt pans, it 
is used for many purposes in the arts. 
Iodine scarlet is a pigment of a 
peculiarly vivid and beautiful colour, 
exceeding even the brilliancy of 
vermilion. It is a biniodide of mer- 
cury. It should be used with an 
ivory palette-knife, as iron and most 
metals change it to colours varying 
from yellow to black. 

Iodine yellow, iodide of lead, is a 
precipitate from solution of lead by 
salt of iodine ; it is of a bright yellow 
colour, 

Ionic capital. The Greek architects 
must have possessed much science 
in the formation of curves of every 
description. We cannot generate 
the curve of the volute of an Ionic 
capital but by approximation ; but 
the inventors of the order must 
have known how to generate this 
and other curves in Greek architec- 
ture on fixed principles; so must 
the artist in vases, etc. Mr. Jop- 
ling is said to have discovered the 
true generic curve. 

Ionic Order, (See Architecture.) 
Iridium, a white metal found gene- 
rally associated with in 

connection with platinum. 
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Mdinm-Osmimn, or Iridosmine. 
These metals are almost alwa 3 ’'S as- 
sociated, and receive the name of 
native alloy. On account of its hard- 
ness it is used to point gold pens. 

Iron, the most useful and the most 
abundant of the metals, is found in 
various conditions of ore in most 
parts of the earth. Those ores 
which are principally'' worked for 
the production of the metal for 
manufacturing purposes, are either 
oxides or carbonates, that is, they 
contain the metal in a state of 
combination either with oxy-gen, 
or with oxygen and carbonic acid. 
The oxides are found in vast beds in 
Sw’eden, in Lancashire, and in Cum- 
berland, in Spain and many other 
places. The carbonates form the 

g reater portion of the iron ores of 
ritain. 

The principal varieties of the ox- 
ides of iron are, — the magnetic; 
found in the north of Europe, in Elba, 
Spain, and other parts of the world ; 
the red and browm iuematites, found : 
in Great Britain and several parts of 
Europe. The principal varieties of 
the carbonates are found in the coal 
measures of Great Britain and Ireland 
and scattered all over Europe and 
America. It is often argillaceous, 
and is then commonly' known as clay 
iron-stone. 

Besides the oxides and carbonates 
here enumerated, iron is found in 
large quantities in combination w'ith 
sulphur ; and the several compounds 
thus formed are known as pywites, 
several varieties of which are found | 
InNonvay, Sw’eden, Germany’', Ame- i 
rica, and in many parts of England. 
(See Pyrites.^ 

In the manufacture of iron, the 
first process is the reduction of the 
iron-stone or ore, technically called 
‘the mine,’ into the state of a metal. 
This is done by fusion in a furnace, 
with coke as a" fuel, and limestone to 
act as a flux and assist the fusion of 
the ore. An artificial blast of air is 
necessary to fuse the ore in these fur- 
naces, which are therefore called 
blast furnaces, and provided with 
tubes or tuyeres, through the tapered 
nozzles of which strong currents of 
air are delivered to the interior of 
the furnace, the required velocity’- of 
the blasts being sustained by steam 


or other power. Formerly the air was 
thus introduced at the same tempe- 
rature as that of the external atmo- 
sphere ; but a plan has for many 
years been extensively adopted of 
previously heating the air for the 
blasts in 'separate vessels to a high 
temperature by which the fusion, 
of the ore is so pow’erfully assisted, 
that the saving of fuel in the furnace 
is many times greater than the 
quantity used for the preparatory 
heating of the air. Furnaces thus 
supplied are termed hot-blast fur- 
naces, and the product is called hot- 
blast iron, while that made with un- 
heated air is called cold-blast iron. 

The cost of the process of reduc- 
tion with the hot blast being so 
much less than of that with the 
cold blast, the ultimate value of the 
former is of course also partly de- 
pendent upon the quality of the 
produce. On this head much differ- 
ence of opinion has often been mani- 
fested. The value of each process 
must, no doubt, arise from the com- 
pleteness of the fusion produced, and 
the separation effected between the 
iron and the impurities combined 
with it in the ore. The iiot-blast fur- 
nace effects the fusion more readily^ 
than the cold-blast, but admits a 
larger combination of cinders with the 
ore ; and the advantage which has 
been taken of this facility' of adultera- 
tion, in order to reduce the cost of 
production, has doubtless led to the 
introduction into the market of 
manyr qualities of hot-blast iron 
which are inferior in strength to 
that made with the cold blast. 

In the condition of pig-iron, the 
metal forms the tw’O staple de- 
scriptions of foundry iron and of 
forge iron, according to its quali- 
ties, and the proportion of carbon 
and oxygen which it contains. The 
several sorts of pig-iron are consi- 
dered to be six in number, and are 
thus distinguished I Nos. 1, 2, and 
3, foundry iron, of which the first 
two are never used for forge iron, 
No. 3, or dark grey, and also the 
fourth quality known as bright iron, 
are sometimes used for the foundry' 
and sometimes for the forge. The 
fifth and sixth sorts, knowm as 
mottled iron and white iron, are 
never used for the foundry. The 
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order here observed corresponds 
mth that of the proportioii of car- 
bon and oxygen mixed with each 
kind of the iron, and also with that 
of the fluidity to which the metal is 
•educible : it also corresponds with 
the scale of their softness and 
toughness. Thus, Xo. 1 has the 
inok carbon and oxygen, and the 
white iron has the least. Xo. 1 is 
the most fluid when melted, and the 
wiiite iron the least so. Again, Xo. 
1 is the softest, and the white iron 
the hardest : and Xo. 1 U the tough- 
est, "while the w’hite iron is the 
most brittle. But wiiite iron is the 
best adapted for conversion into 
malleable iron, w’hile Xos. 1 and 2, 
foundry iron, contain so large a pro- 
portion of carbon and oxygen, that 
they are totally unfit to "be manu- 
factured into bars. 

The conversion of pig-iron into 
malleable iron is effected by ex- 
tended processes, subsequent to those 
hy which the ore has been reduced 
to the form of pig. Tliese processes 
are as follow : — 

1. Hefining.— 2. Puddling, ham- 
mering, and rolling,— 3. Cutting 
up, piling, and rolling; the 3rd 
series of operations being re- 
peated. 

The refining is for the purpose 
of separating a portion of the car- 
bon from the pig, and is performed in 
furnaces fitted wdth tuyeres for sup- 
plying a blast of air. The metal run 
from the refining moulds is exceed- 
ingly brittle, and is then broken up 
into small pieces, and committed 
to the puddling or reverberatory 
furnace, to undergo a further puri- 
fication from the oxygen and car- 
bon which remain after the process 
of refining is accomplished. While 
in this furnace, the mass into which 
the pieces of refined metal become 
clustered is -worked and stiiTed 
about by the workman or puddler, 
until its thicimess and tenacity are 
so far increased that it may be 
formed into lumps, or balls, which 
the puddler does with tools adapted 
to the purpose. Machine puddling 
has recently (1872) been introduced, 
but, as yet, it is not generally used. 

The hammering or shingling is 
performed upon the balb or blooms 
of puddled iron, with a verj’- heavy 


hammer, wmrked by a cam-wbeel, 
or by a steam-hammer, and has the 
effect of improving the solidity of the 
metal. It reduces the balls into an 
oblong form, by wiiich they are 
better prepared for the action of the 
rollers. 

The rolls or rollers are fitted to- 
gether in pairs, and so formed in 
the periphery and arranged in size, 
that open spaces are formed be- 
tw-een them, through which the 
metal is passed while hot ; and each 
succeeding pair of rollers present- 
ing a smaller space, the iron which 
is drawn through them becomes 
proportionately reduced in size and 
increased in length. 

The metal has thus been converted 
from a hard, brittle, and readily 
fuvsible substance into a malleable bar, 
wdiich is soft, tough, and very diffi- 
cult of fusion ; but it is still far from 
fit for the smith’s use, being to a 
great extent unsound in structure, 
imperfect in tenacity, and irregular 
on the surface. 

The third set of processes is now 
commenced by cutting up the 
puddled bars into lengths with power- 
ful shears. These lengths, of various 
dimensions, according to the sized 
bars to be produced-, are carefully 
piled up and heated in another fur- 
nace similar to the puddling furnace, 
and which is called the balling fur- 
nace. In this the bars are simply 
heated to a degi'ee which admits of 
their becoming welded together in 
the pile and adapted for reduction to 
the form of finished bars in the rolls. 

The rolling is the last operation in 
the making of bar-iron. The metal 
is drawn successively through a series 
of rollers, that is, between the peri- 
pheries of each pair of rollers, and 
thus gradually reduced in size, in- 
creased in length, and freed from the 
cinder and other impurities which 
remain after the puddle-roiling has 
been performed. 

The last set of operations is some- 
times repeated in producing iron for 
superior purposes. The processes 
here described will give a general 
idea of the manufacture of iron from 
the native ore into the form of mal 
leable bars ; and it may be readily 
conceived how an extension and 
vaxiation of the process of rolling 
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may be made to prodace the several 
otlier forms in winch this metal is 
prepared for the constnictions of the 
engineer, the smith, and the ma- 
chinist. 

As varieties of bar-iron may be 
mentioned, — L, or angle-iron ; T, or 
tee-iron ; and H, or deck-beam iron ; 
which are prepared in several sizes 
for the construction of roofs, iron 
vessels, etc. The malleable rails 
used for railways are also produced 
by an arrangement of rollers. 

Boiler-plate iron, sheet-iron, hoop- 
iron, and nail rod iron are produced 
from the form of bars, b}* the pro- 
cesses of heating and rolling, or ham- 
mering, as required. Boiler-plates 
require, according to the desired 
strength and size, several repetitions 
of heating, hammering, and rolling. 
Sheet iron is dii-tinguished from 
boiler-plate by being thinner; hoop- 
iron is rolled ni the same manner as 
the bars, but between rollers without 
grooves in their edges, the requi- 
site thickness being effected by suc- 
cessive passages through the rollers, 
which are brought nearer to each 
other at each process by means of 
acljusting screws. rod-iron is 
rolled in thin bars, which are, wiiile 
still hot, passed between steel cutters 
that slit them up into the form of 
small rods, wiiich, although rough, 
are well fitted to be manufactured 
into nails. Armour-plates, being of 
great size and of considerable tliick- 
ness, require very special arrange- 
ments. , 

A yery useful form of sheet-iron, 
which should be noticed, is that of 
corrugated iron, which is produced 
by passing the sheets between rollers 
having grooved peripheries. By this 
form, the strength or stiffness of the 
sheet is so much increased, that 
sheet-iron thus formed maj' be use- 
fully applied to a great variety of 
purposes for which it is otherwise, 
owing to its thinness and pliability, 
utterly inadequate. 

Mr. Bessemer has patented most 
successfully some inventions for 
making steel without the aid of 
puddling. 

The following process is adopted 
for the conversion of iron into 
Bessemer steel. Iron in a molten 
state is nin mto a peculiarly shaped 


vessel, called a ^converter ; ’ and by 
means of a steam-engine, air is forced 
through the liquid mass. The effect 
of this is to increase greatly the heat 
of the iron, and consequently its 
liquidity. The oxygen of the air 
effects the combustion of the carbon 
of the pig-iron, which may be con- 
sidered as a carburet ; and eventually 
all the carbon is burnt off. During 
this process there is a brilliant dis- 
play of sparks, and a peculiar change 
indicates when the process is com- 
pleted. Then a certain portion of 
Spiegeleisen — or specular cast iron — • 
a compound of iron, carbon, and man- 
ganese, in known proportions, is 
added to the pure melted iron ; it is 
thoroughly united by urging the air 
through the mass once more, and 
then run into moulds. 

Other improved processes of sieel- 
making are also in operation, both 
at home and abroad. 

Iron bottoms, in imtalhirgy^ the iron 
bed of the puddling furnace is so 
called. 

Iron, Uo* 2, in metallurgy^ merchant 
bar is so called. 

Iron, ISTo. 3, in metallurgy^ merchant 
iron is broken up into short lengths, 
replied, heated, welded, and roil^ to 
form Ko. B iron. 

* These bars of “ No. 2 iron ” may 
again be treated like puddled bars, 
to produce bars of “ No. 3 iron.**^ 

Iron, cast. (See Cast Iron,) 

Iron cement. Iron cement is far 
preferable to any other material for 
making iron joints : it has the excel- 
lent property, that it becomes more 
sound and tight the longer it stands, 
so that cemented joints which at 
first raa}’' be a little leaky, soon be- 
come perfectly tight. The following 
is the best mode of preparing this 
iron cement: take 16 parts of iron 
filings, free from rust; 3 parts 
powdered sal-ammoniac (muriate of 
ammonia) ; and 2 parts of flower of 
sulphur: mix all together intimately, 
and preserve the compound in "a 
stoppered vessel, kept in a drj-- place, 
until it is wanted for use. Then 
take 1 part of the mixture, add it to 
12 parts of clean iron filings, and 
mix this new compound with so 
much water as will bring it to the 
consistwee of a paste, having previ- 
ously added to the water a few dropi 
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of sulphuric acid. Instead of filings ' 
of hammered iron, filings, turnings, 
or borings of cast iron may used ; 
cement, however, made entirely of 
cast iron is not so tenacious and firm 
as if of wrought iron ; it sooner 
crumbles and breaks away. It is 
better to add a certain quantity, at 
least one'third, of the latter to the 
former. 

There is but little ground to fear 
for the soundness of a well-riveted 
iron boiler; for in time the action 
of rust and deposit will stop almost 
any ereriecs. In order, however, to 
take all precaution, it is to be re- 
commended that some clammy sub- 
stance, such as horse-dung, bran, 
coarse meal, or potatoes, should be 
boiled in the vessel before it is used, 
A very small quantity also of the 
same kind of substance may be put 
into the boiler when first set to 
work : this will find its way into 
the crevices by the pressure within, 
and gradually hardening, will soon 
render the vessel perfectly sound. 

Iron, malleable. Specific gravity 7*6 
(Muschenbroek); weight of a cubic 
foot, 475 lbs.; weight of a bar 1 foot 
long and 1 inch square, 3’3 lbs.; 
ditto, when hammered, 3*4 lbs. ; ex- 
pands in length by 1° of heat 
(Smeaton) ; good English 
iron will bear on a square inch with- 
out permanent alteration, 17,800 lbs. 
=8 tons nearly, and an exten- 
sion in length “of ^* 5 ^; cohesive 
force diminished by an elevation 
1<^ of temperature ; weight of modulus 
of elasticity for a base of an inch 
square, 24, “920, 000 lbs.; height of 
modulus of elasticity, 7,550,000 feet ; 
modulus of resilience, and specific 
resilience, not determined (Tredgold). 

Compared with cast iron as unity, 
its strength is 1*12; its extensibi- 
lity, 0*8G ; and its stiffness, 1*3. 

Iron scale, tn Tuetallurgy, the coating 
of oxide of iron formed by heat on 
iron, -which is removed by bending 
the iron, or by plunging it into cold 
water. 

Iron shale, an argillaceous iron ore 
which has the appearance of rusty- 
black shale, and, when laid together 
in large heaps, sometimes ignites 
from the decomposition of the iron 


pyrites which it usually contains. 
Ciommon iron-stone shale is abun- 


dant in connection with some coal 
measures. 

Iron ship-building, a successful 
mode of construction of ships of iron, 
both for merchant and war purposes, 
and for passenger vessels, upon any 
scale of dimensions. The details 
of this important industry are 
manifestly too numerous and com- 
plicated to be entered upon in this 
volume. 

Iron-stone, a name given sometimes 
to green-stone, -which is in colour of 
a bluish gray : it contains but little 
iron, and is hard to -work. Many of 
the ores of iron are commonly called 
Iron-stone. 

Iron telluric, a name sometimes 
given to meteoric iron. 

Iron-wood is imported from the Bra- 
zils, the East and West Indies, and 
other countries, in square and round 
logs, 6 to 9 inches and up-wards 
through. Its colours are veiy dark 
browns and reds: sometimes it is 
streaked, and generally straight- 
grained; used principally for ram- 
rods, turnery, etc., and is extremely 
hard. 

Iron yellow, jaune de fer, or jaune de 
Mars, etc., is a bright iron ochre, 
prepared artificially, of the nature of 
sienna earth. The colours of iron 
exist in endless variety in nature, 
and are capable of the same variation 
by art, from sienna yellow, through 
orange and red, to purple, brown, and 
black, among -which are useful and 
*i*aluable distinctions, which are 
brighter and purer than native ochres. 

Irrigation, -watering the ground, 

Isocbronism, in mechanics^ the per- 
forming of several things in equal 
times ; such as the vibrations of the 
pendulum. 

Isodomon, a building every way 
straight. 

Isodomos, in Greek archlfeciurej ma- 
sonry cut and squared to the same 
height, so that, when laid, the 
courses were all regular and equal. 

Isometrieal, projections and drawings 
so termed. 

Isometrieal perspecti-ve, that style 
of perspective which is adopted for 
bird’s-eye views in which the base 
lines of buildings, etc., may be re- 
presented at any angle of view; but 
the other lines do not converge as in 
ordinary perspective to a vanishing 
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point ; every thing is cubical in form, 
the farther side not being less (how- 
ever much it may recede) than the 
nearer one. 

Isoperimetrical, in geometry^ such 
figures as have equal ]:>erimeters or 
circumferences. 

Isosceles, in geometry^ a triangle that 
has only two sides equal. 

Jsot]ienn.al, in physics^ equal heat; 
lines drawn upon a map showing 
tlie lines of equal degrees of tempera- 
ture are called isothermal lines. 

Italian architecture, a shde now 
much appreciated, not only in Italy, 
but in England and France, vras 
first introduced at the revival of 
classical architecture, and was subse- 
quently much improved, and adapted 
to modern refinement. (See Archi- 
tecture.) 

It appears to be desirable, in this 
place, to introduce the sketch of the 
various kinds of architectural struc- 


tures for w'hich Italy has ever been 
distinguished, and which formed an 
important feature in the former 
edition of this ■work, being at the 
same time historical and descrix)tive. 
The chief temples of Rome -were 
— the Capitol, built on the Tarpeian 
or Capitolliie mount, by^Tarquinius 
Siiperbus. No traces of it at present 
remain. The edifice of the (Japitol 
was about 200 feet square, and con- 
tained three temples, consecrated to 
Jupiter, Minerva, and Juno. On the 
Capitol ■^vere also the temples of 
Terminus and Jupiter Feretrius, and 
the cottage of Romulus. 

The Pantheon, built by Agrippa, 
the son-in-law of Augustus, and 
dedicated to Mars and Yen us, or 
more probably, from its name, to all 
the gods. Pope Boniface lY. conse- 
crated it in honour of the Yirgin 
Mary and Ail Saints, a,i>. 607, 
it is now generally knowm by the 
name of the ^Rotunda;' — its dia- 
meter between the axes of the 
columns is 147 feet : like most of 
the ancient buildings, it has fallen 
a preydo the spoiler. The Bakla- 
chinoln St. Peter’s is indebted for 
its materials to the Pantheon of 
Agrippa. 

The temple of Apollo, on the 
Palatine hill, was btiiit by Augus- 
tus: a temple of Liana stood on 
the Aventine. 


The temple of Janus was suY>posed 
to have been built by Romulus; that 
of Romulus by Papirius. Of those 
to the Sun and Moon, Fortuna, 
Yiriiis, Testa, Minerva Medica, Nep- 
tune, Antoninus and Faustina, Con- 
cord, Jupiter Stator, and most par- 
ticularly of the tempde of Peace, 
considerable remains are fortunately 
still in being. The three magnificent 
arches now standing of that last 
named, though of themselves ma- 
jestic, convey but a faint idea of its 
jwistine splendour. Of the temjde 
of Jupiter Stator, w'hose columns, 
capitals, and entablatures ivere a 
perfect example of the Cormthian. 
order, only three columns are in 
existence. The remains of the 
temples of Antoninus Pius, Claudius, 
Hercules, Jujjiter Tonans, Isis, 
Romulus, and Venus and Cupid, are 
still interesting. 

After the time of Diocletian a new 
style prevailed in Italy. The ba- 
silicae of Constantine, as they existed 
previous to their restoration, and, in 
short, almost all the first Christian 
churches, w^re built out of the ma- 
terials which the old temples a-fibrded 
in abundance. The basilica of S. 
Paolo fuori le Mura still contains a 
large portion of the columns which 
had originally belonged to the nmu- 
soleom of Adrian. The style of these 
basilic® may with propriety be 
tenned Roman-Gothic. This ivas 
followed by the Greek-Gothic, of 
which examples may be found in 
most of the cities of Italy, as in St. 
Mark at Venice, the cathedral at 
Pisa (built by Busehetto da Uiilichio, 
a Gr<^k architect of the llth cen- 
tury), and in the baptistery and lean- 
icgcampanilo of the same city ; speci- 
mens abound also in Bologna, Siena, 
Venice, Viterbo, Rome, etc. They 
are chiefly the 'works of Nicola 
Pisa and his scholars. 

At the time that the famous ca- 
thedral of Milan, the perfection of the 
limbard-Gothic style, was in hand, 
Brunelleschi w^as advancing a step 
further, and had begun the restora- 
tion of classical architecture in the 
great cupola of Sta. Maria del Fiore 
at Florence} his prototype seeming 
to have been the temple of Minerva 
Medica, to which his work has sufil- 
cient resemblance to justify the allu- 
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sion to it. He sticceeded in his 
enterprise, and thus gave a death- 
blow to the Italian-Gothic of all 
sorts. L. B. Alberti, Braraante, and 
Pra Giocondo restored the use of the 
orders; Idichaei Angelo, Kaphael, 
Sangallo, Palladio, *and Scamozzi 
completed the change; the church 
of St. Peter rose, and every little 
city began to provide itself with a 
Buomo. 

The fora of the ancients were large 
squares surrounded by porticoes, 
■which w’ere applied to different pur- 
poses, Some parts of them answered 
for market-places, other parts for 
the public meetings of the inhabi- 
tants, still other parts for courts of 
justice. The forum also occasionally 
afforded accommodation for the 
shows of gladiators. Rome contained 
seventeen fora, of ■which fourteen 
■were used for the show and sale of 
goods, provisions, and merchandise, 
and “Were called Fora Yenalia; the 
other three were appropriated for 
civil and judicial proceedings,^ and 
hence called ForaCivilia et Judicialia. 
Of the later sort -was the forum of 
Trajan. 

The forum of Julius Cassar was 
far more splendid than the Forum 
Romaniim: it cost upwards of 
600 , 000 /. sterling, and stood in 
the neighbourhood of the Campo 
Vaccino, to the east of the temples 
of Peace and of Antoninus and 
Faustina. 

In the -vicinity of that last named 
was the forum of Augustus: the 
temple of Mars bis Ultor decorated 
the centre of it. 

The forum of Nerva, called also 
the Forum Transitoriura, begun by 
Bomitian, was decorated by Alex- 
ander Severuswitli colossaf statues 
of the Emperors, some of which were 
equestrian. Parts of this forum are 
still in tolerable preservation. 

The forum of Trajan, which has 
lately been accurately traced by 
means of very extensive excavations, 
and the demolition of a great num- 
ber of houses, was by far the most 
magnificent. The Trajan column 
formed one of its ornaments: the 
architect was Apollodonis, and its 
situation was between the fomm of 
Km-a and the Capitol. 

The basilica (a term mow applied 


to the cathedrals of Rome) was 
originally a court of justice. Like 
the forum, it was furnished with 
shops for the mercliants and bank- 
ers, In the place called the Comi- 
tium "were four basilicai, viz. that 
of Paulus, the Basilica Opimia, 
Julia (built by Yitruvius), and Por- 
tia: besides these, the most impor- 
tant were those of Sicinius, Sem- 
pronius, Cains and Lucius, Antoni- 
nus Pius, and the Basilica Argen- 
tariorum, or of the goldsmiths. 
Some of less consideration stood 
in the -vicinity of the Forum Ro- 
mamim. 

The modern halls of Italy in some 
respects answer the purpose of the 
ancient basilicse. Those most worthy 
of notice are at Yenice, Yieenza 
Padua, and Brescia. 

Near the Tarpeian rock stood the 
famous prison built by Ancus 
Martius, which was aftenvards called 
Tullianiiin, from the additions there- 
to by Servius Tullius. The Curia 
Hostilia, where the Senate frequently 
met, was the Comitium : at its en- 
trance, close to the temple of Saturn, 
was the Milliarium Aureum, the 
central point from which all the 
roads to the different provinces 
diverged, and near to which ran the 
gallery constructed by Caligula, 
which joined the Palatine and Capi- 
toline hills. It was constructed with 
eighty columns of white marble. 

The porticoes of Pompey, Augus- 
tus, Bomitian, and Nero were the most 
celebrated of Rome. The first-nam ed 
afforded a refreshing retreat from the 
sun’s rays. The portico of Augustus 
was constructed with columns of 
African marble, and was ornamented 
with fifty statues of the Banaides. 
Those of Nero, three in number, each 
three miles in length, were caUed 
Milliariie, on account of their extra- 
ordinary dimensions, forming a part 
of his palace. 

The pyramidal form was generally 
applied to tombs. In the heroic ages, 
a cone of earth, whose base was or 
considerable extent, covered the ashes 
of the person to be commemorated. 
This was the practice of the early 
ages. Men were, however, desirous 
of triumphing over .death, and the 
Pyramids, as well as numberless 
other monuments, the names of whose 
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authors arc now lost, have proved 
the vanity of their desires: the 
memory of man must depend upon 
‘deeds done in the flesh.’ 

The pyramid of Cains Cestius, a 
trifle compared with those of Egypt, 
is yet enormous, considering the in- 
dividuiii to whoso memory it was 
erected. The tower of Cecilia Me- 
tella, called the Capo di Bovo, on the 
Appian way, is a beautiful speci- 
men of art. The Appian, Flami- 
nian, and Latin ways exhibit num- 
berless sepulchres 'of an interest- 
ing nature. Those which are found 
"with the inscription D.M., or Diis 
Manibus, contain the ashes of the 
persons whose names they bear ; but 
the others are mostly cenotaphs, the 
bodies having been” deposited else- 
where. 

Triumplial arches maybe reckoned 
among the luxuries of *the Komans. 
Xothing -which could tend to per- 
petuate the fame of the conqueror 
was omitted in the design. Some of 
them w'ere with two, some with 
three passages. The richest were on 
the Triumphal w'ay. Those which 
also served as gates generally con- 
sisted of two openings, one for 
the carriages passing out of, the 
other for carriages passing into, the 
city. With the Greeks, a trophy 
erected on the field of battle was 
held of equal importance with the 
triumphal arch of the Romans, and 
a breach was sometimes made in 
the -walls to admit the entry of the 
conqueror. 

The Roman Senate received the 
conqueror at the Porta Capena, near 
the Tiber, which was the entrance 
to the city from the Appian way. 

The arch of Augustus at Rimini 
has but a single passage, about 33 
feet wide: it was crowned with a 
pediment, contrary to the usual prac- 
tice. This was a beautiful specimen, 
but it is mirch mutilated. 

That called the arch of the gold- 
smiths at Rome is a curious exam- 
ple. It is very small, with a single 
opening, whose crowning is a flat 
lintel, s 

The arch of Augustus at Susa, a 
small town just on the Italian side 
of Mount CeniSjis extremely elegant. , 

Those of Aiirelian and Janus are ! 
more singular than beaut ifuL | 




The arch of Pola in Istria is only 
curious on account of its affording 
a justification of the use of coupletl 
columns, -were the authority of the 
ancients necessary for the purpose : 
it -was erected by Salvia Posthuma 
in honour of Sergius Lepidus and I 

his two brothers. : 

The arch of Trajan at Ancona is 
still in tolerable preserv'-ation. It 
has long since been stripped of its 
bronze ornaments, but their absence 
has not impaired its elegant propor- 
tions. 

The arches of Titus at Rome and 
Trajan at Benevento bear consider- 
able resemblance to each other* 

That of Garius at Verona, called 
‘ del Cast el Vecchio,’ no longer ex- 
ists. The precepts of Vitruvius 
have been confronted with his prac- ’ 

tice in this arch; but Vitruvius | 

Cerdo, not Vitruvius Follio, was the 
architect. 

The arches of Septimiiis Sevems 
and of Constantine are with three 
openings. The latter is decorated 
with ornaments shamefully stripped 
ofi’ from the arch of Tra/an, which 
from their absurd application render 
the barbarism of the robber more 
disgusting, 

Rome formerly contained eight 
bridges. The Pons Stiblicius, built 
by Ancus Martins near the Tiber, 
was of timber, so framed as to re- 
quire no iron bolts or ties for its 
security. It stood at the foot of 
the Aventine, and was that which 
Horatius Codes defended. It -was 
replaced by one of stone b 3 »- ^milius 
Ijepidus, and then had the name of 
iEmilianus. Tiberius afterwards 
repaired it. Finally, Antoninus Pius 
rebuilt it of marble, whence it ob- 
tained the name of Marmoratiis. 

The Pons Triumphalis, near the 
Vatican, is in mins ; few vestiges of 
it exist. Those who triumphed passed 
over this bridge in their way to the 
Capitol. 

The Pons Fabricius led to an 
island in the Tiber : it is now called 
Quattro Capi. That which led from 
the island to the right bank of the 
river was called. Pons Cestius or 
Esqnilinua: it was rebuilt during 
the reigns of tlie emperors Valen- 
tinian, Valens, and Gratian. 

Tons Janiculi, so called because 
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it led to the Janicuium, and now 
known by the name of Ponte Sjsto 
(from having been restored by oix- 
tus IV.) ■''’as 0^ marble, and bunt 
bv Antoninus Pius. 

Pons .Sdius, built by .^lius Adn- 
anus, is stiU in existence. It is 
situated close to the mausoleum of 
Adrian. This having changed its 
name into that of Castel St. Angelo, 
the bridge has acquired a corre- 
sponding appellation. 

a'he Pons Milvius, now Ponte 
JMolie, is a little -way out of the cit^', 
on the road to Florence. On this 
bridge Cicero arrested the ambas- 
sadors of the Allobroges, and m its 
vicinity Constantine defeated Max- 

entius. -i j.. 

Polls Senatorius, or Palatmus, is 
partly remaining, close to the Pa- 
latine mount. „ 

Ponte Salaro is over the Teverone, 
about three miles from Kome. 

The spans of the arches are gene- 
rally but small ; yet there are some 

few magnificent exceptions, as in the 

Ponte del Castel Vecchio at Verona. 
This consists of three arches, the 
largest of which is 170 feet span ; its 
two other arches are smaller: tliev 
diminish from the ciiy, the left bank 
of the river being considerably lower 
than the right. The bridge built by 
Augustus over the Nar, near hiarni, 
on the Flaniinian Way, was a single 
arch of 150 feet span. In the later 
times of the city, bridges were deco- 
rated with trophies, colossal statue^ 
triumphal arches and the like. Such 
was the case "with the Pons ^lius 
and the bridge of Augustus at Ki- 
mini. , „ . i 

The country round Pome is co- 
vered with the remains of aqueducts, 
some of which conveyed the water 
to Rome from a distance of more 
than CO miles. . 

The first aqueduct (Aqua Appia) 
was built, according to Diodorus, by 
Appius Claudius, in the year of the 
city UL The water which it sup- 
Tilied was collected from the neigh- 
bourhood of Frascati, and its sum- 
mit was about 100 feet above the 
level of Rome, 

The second (Anio Vetus) was be- 
piin forty years after the last-named, 
i>v M. Cunus Dentatus, and finished 
^ Mulvius Flaccus; it was supplied 


from the country beyond Tivoli. 
jS'ear Vicovaro it is cut through a 
rock upwards of a mile in length, in 
which part it is 5 feet high and 4 
feet wide. The water of this aque- 
duct ivas not good, and therefore 
only used for the most ordinary pur- 
poses. ^ ^ 

The third (Aqua Martia) was sup- 
plied from a fountain at the extr m- 
ity of the mountains of the Peligni. 
The -water entered the city by the 
Esquiline gate. This aqueduct was 
the work of Quintus Martins. 

The fourth (Aqua Tepula) was 
supplied from the vicinity of Fras- 

^^^The fifth (Aqua Julia) was about 
six miles long, and entered the city 
near the Porta Esquilina. 

The sixth (Aqua Virginis) was 
constructed by Agrippa thirteen 
3>'ears after that immediately pre- 
ceding. Its summit, in the territory 
ofTuscultim, was about eight miles 
from Rome, which it entered by the 
Piiician gate. This water still bears 
its ancient appellation, being called 
Acqua Vergine. y ^ ^ _ 

The seventh (Aqua Alsietina, called 
also Augusta, from the use to which 
Augustus intended to apply it for 
supplying his Naumachia) was 
brought from the lake whose name 
it bears, ^ 

The eighth(Aqua Claudia), whose 
summit is about forty miles from 
Rome, was begun by Caligula, and 
completed bv Claudius. It enters 
the city at the Porta Nevia, near 
the Esquiline mount. The quality 
of the water which this aqueduct 
supplies is better than that of any of 
the others. 

The ninth (Anio novus, to dis- 
tinguish it from the pcond-named 
water) was begun and finished by the 
same persons as the last-mentioned. 
It is the water of the Anio, which, 
being exceedingly thick and muddy 
after the rains, is conveyed into a 
large reservoir at some little distance 
from Rome, to allow the mud to sub- 
side* 

The Aqua Felice is modern, and 
was erected by Sixtus V. in 1681. 

The Popes have, from time to time, 
been at considerable pains and ex- 
pense in repairing and renewing the 
aqueducts j but the quantity of 
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: water delivered is cottstaatly dimfn- 

^ isfhing. Ie tlie ancient city, the total 

sum of the areas of the different 
pipes (which were about an inch in 
! diameter) through which the above 

^ immense quantity of water was de- 

\ iivered, amounted to about 14,900 

I superficial inches ; but the supply 

; iras subsequently reduced to 1,170. 

I The waters ivere collected in re- 

I servoirs called casielia, and thence 

. were conveyeti through the city in 

I leaden pipes. The keepers of the 

rcseiwoirs were called castellanL 
j Agrippa alone built thirty of these 

i rcseri’oirs during his jedileship. 

There arc five modem ones now 
fetanding in the city: one at the 
■ Porta Maggiore, Castello dell’ Ac- 

qua Giulia, dell’ Acqiia Felice, delP 
Acqua Paolina, and that called the 
I ' jb’oimtairi of Trevi. 

In later times the bath was al- 
ways used by the Pomans before 
they went to their supper. The rich 
generally had hot and cold baths in 
their owui houses; and it was not 
till the time of Augustus that the 
‘ baths assumed an air of grandeur 

and magnificence. They were called 
Thermae, that is, hot baths, though 
the same pile of building always con- 
tained cold as well as hot baths. 
Different authors have reckoned a.s 
many as 800 public baths in Rome. 
The chief were those of Agi'ippa, 
Nero, Titus, Domitian, Caracalla, 
Antoninus, and Diocletian. Their 
vestiges indicate the amazing mag- 
nificence of the age in wdiich they 
were erected. The pavements wei^e 
mosaic, the vaulted ceilings were 
gilt and painted, and the walls in- 
crusted with the richest marbles. 
Some of the finest and best preserved 
remains of ancient Greek sculpture 
I have been restored to light from 

I these edifices. It was from these 

I that Raphael took the hint for his 

fantastic decorations of the Vatican, 
and the first restorers of art drew 
I their resources. 

Dramatic entertainments were 
first introduced at Rome in the 
39 1st 3 >-ear of the city. In ancient 
limes the people stood daring the 
performance. For a considerable 
i Ijeriodthe theatres were mere tem- 

1 porary buildings constructed of 

wood. The most splendid of these 


upon record was that of Marcus 
JEmilius Scaurus: it was magnifi- 
cently decorated, and was capable of 
containing 80,000 persons. 

It was in Pompey’s second con- 
sulship that the first stone theatre 
was erected : this accommodated 
40,000 spectators. To avoid the 
animadversions of the Censors (for 
the magistracy did not yet sanction 
theatrical exhit itions), he dedicated 
it to Venus, 

Several other theatres afterwards 
arose : that of Marcellas can still be 
distinctly traced, and part of the 
circular facade, in tolerable pr^rv- 
ation, is singularly elegant. The 
theatre of Baibiis was also of con- 
aiderable celebrity. 

The theatres were open at top to 
the heavens; but in times of rain 
or ilxcessive heat, means were pro- 
vided for covering them with a 
species of cloth awning, by -which 
the inclemency of the weather might 
be wholly or partially excluded. 
Their general foi*m on the plan was 
that of the letter D. The seats 
{gradiis) rose behind each other, like 
steps. The front row was assigned 
for the use of the senators and the 
ambassadors of forei^ states. Four- 
teen rows behind this were reserved 
for the equites, and the rest were 
open for the public generally. The 
beautiful Olympic theatre, by Pal- 
ladio, at Vicenza, was formed on the 
model of the ancient Roman theatres, 
and gives one an excellent idea of 
their effect. 

Like the theatres, amphitheatres 
were at first constructed of wood, 
and were only temporary. The first 
amphitheatre of stone was built by 
Statilius Taurus, at the desire of 
Augustus. 

Of all the monuments of antiquity, 
none is capable of creating such sub- 
lime sensations in the mind as the 
stupendous amphitheatre generally 
called the Coliseum. It was com- 
menced in the time of Vespasian, 
and completed by Titus. The plan 
of it is oval, and its accommodation 
was for 87,000 spectators, who could 
enjoy the exhibition therein without 
crowding each other. The part in 
which the gladiators fought was at 
the bottom, and was called the 
arena, from being usually covo**ed 
* I* 
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with sand to absorb the blood spilt 
in the savajoje conflicts for which it 
was used. The arena was encircled 
hy a wall, called the podium, which 
projected at top. The podiuni was 
flfteen or sixteen feet in height: 
immediately round it sat the senators 
and foreign ambassadors. As in the 
theatres, the seats rose at the back 
of each other : fourteen rows in the 
rear of the podium being allotted to 
the eqnites, and the remainder to 
the public generally, who sat on the 
hare stone; but cushions were pro- 
vided for the senators and cquites. 
Though open to the sky, the build- 
ing was occasionally covered by 
means similar to those used in the 
theatres. 

The amphitheatre at Verona is 
still in excellent preservation. 

The Namnacliiae, or buildings for 
the exhibition of sham naval com- 
bats, were somewhat similar on their 
plans to the circi, to which purpose 
also sometimes these latter were ap- 
propriated, The amphitheatres were, 
moreover, occasionally used for the 
same sort of display. Those of Au- 
gustus and Domitian were the most 
magnificent. 

The circus was a long narrow 
building, whose length was to ite 
breadth generally'’ as five to one : it 
was divided down the centre by an 
ornamental barrier, called the spina. 
These buildings were used for the 
celebration of games, racing, etc., 
sometimes also for making harangues 
to the people. 

The first circus of stone is attri- 
buted to Tarqtdn, and was situated 
between the Palatine and Aventine 
mounts. 

The Circus Maximus was much 
improved and altered by Julius 
Caesar, who supplied it with water 
for the purpose of occasionally using 
it as a naumachia. Augustus made 
great additions to it, decorating it 
with the famous obelisk which now 
stands in the Piazza del Popolo, 
where it was placed by Fontana in 
the year 1589, during the pontificate 
of bixtus V, Being much dilapi- 
dated, it was repaired under Antoni- 
nus, and afterwards embellished with 
a second obelisk, which has found a 
resting-place in front of the church 
of Bt. John Lateran, where it was set 


up by the same Fontana. No vestiges 
of this circus remain. 

The circus of Flaminius, in the 
vicinity of the Pantheon of Agrippa, 
was of ’^considerable dimensions, and 
very magnificent. 

The Circus Agonalis occupied the 
site of what is now known by the 
name of the Piazza Navona. 

The circus of Nero, upon a part 
whereof some portion of the basilica 
of St. Peter is seated, was a splendid 
building. The obelisk now standing 
in the open circular piazza before 
St. Peter’s belonged to this circus. 

Those of Florus, Antoninus, and 
Aurelian are no longer even in 
ruins; but that of Caracalla is suf- 
ficiently perfect to trace its plan and 
distribution. It was 738 feet in 
length. 

The streets in the time of Au- 
gustus were narrow and irregular. 
After the great fire in Nero’s reign, 
the city was rebuilt with greater 
splendour. The streets w'ere then set 
out straight, and considerably broader 
than before. Those houses wherein 
several families dwelt were called 
insida, Domus was the expression 
for a house occupied by one family- 
only. 

We know little of the form of the 
Eoman houses, though Vitruvius has 
described at sufficient length the 
different apartments of which they 
consisted. 

The small houses discovered in the 
ruins of Pompeii can hear but little 
if any resemblance to the houses of 
the opulent inhabitants of Rome. 
The most celebrated were those of 
the Gordians, P. Valerius Puhlicola, 
Csesar, Sallust, Mecsenas, Cicero, 
Verre^ Augustus, and Lucullus. 
The Bomiis Aurea of Nero was 
probably the most magnificent in 
Rome. The Villa of Adrian, at 
Tivoli, was so extensive, that it al- 
most deserved the name of a city. 
Immense ruins of the palaces of the 
Csesars are still to be seen. 

Kome was decorated with num- 
berl^s pillars. The most remarkable 
are fortunately in an excellent state of 
preservation, namely, those of Trajan 
and Antoninus, 

The column of Trajan stood in 
that emperor’s forum: it is about 
12 feet in diameter at its base, and 
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(including the pedestal) is about 
125 feet in height The ascent to 
the gallerj" on the top of the abacus 
of its capital is by 185 steps, each 
2 feet 9 inches long, 'winding round 
the column, and lighted by 40 open- 
ings. A colossal statue of Trajan 
formerly crowned the top; but St. 
Peter has long since deposed the 
Emperor. , 

The column of Antoninus is 176 
feet high, its number of steps 106, 
with 56 openings for the admission 
of light. Sixtus Y, caused its pe- 
destal to be eased, when, in 1689, 
the pillar was under repair. It was 
this pontiff who elevated St. Peter 
to Ms situation, as w’ell on this as 
on the Trajan column. 

The great sewers of Rome are 
reputed to have been the %virtrk of 
Tanjiiinius Prisons. The Cloaca 
Maxiinaj w'hicb still carries some of 
the filth and waste 'water of Rome 
into the Tiller, was the %vork of 
Tarquinius Superbus. 

The public ways were not only 
some of the most stupendous, but 
also the most useful, of the Roman 
works. 

The first road which the Romans 

C 'ed was the Yia Appia, so called 
aiise it was executed by order 
of Appius Claudius. He carried it 
as far as Capua, whence it was af- 
terwards continued to Brundusium 
—in ail, a distance of 350 miles. 
It is still entire in many places, 
though more than t'wenty centuries 
have elapsed since its construction. 
It was properly called ‘Regina 
Yiarum.’ 

The Yia Numicia led to Erindis 
(Brundusium); the Yia Flaminiato 
Rimini and Aquileia ; the Yia Aurelia 
was along the coast of Etruria ; the 
Yia Cassia ran to Modena, between 
the Elamician and Aurelian ways ; 
the Yia iEmilia extended from 
Rimini to Piacenza. 

The smaller ways were, the Yia 
Prsenestina to Pali^trina (the ancient 
Fraeneste); Tiburtina to Tivoli; 
Ottiensis to Ostia; Laurentina to 
Lauren turn, south of Ostia ; Salaria, 
etc. The cross-roads were called 
Diverticula. 

Italian clinrch (tlie), in the front or 
facade, is never true to the internal 
structure ; it is always dh ided into 


two apparent stories, by two heights 
of pillars, or pilasters, and by win- 
dows, or alcoves; but the greater 
number of churches in Rome have 
the outward look of large dwelling- 
houses, a highly ornamented centre., 
and wings less so, with two or three 
ranges of windows, not diiiering from 
a habitable house. 

Italian pink, a transparent pig- 
ment prepared from the juice of 
yellow berries or from quercitron 
bark precipitated upon whiting. 
Italian varnish., for painting, is pre- 
pared by incorporating over a slow 
fire two parts of linseed or nut oil 
with one part of litharge, ground 
fine. The mixture must be fre- 
quently stirred to quicken the opera- 
tion. 

Ivory, the bony matter of the tusks 
of the elephant, the hippopotamus 
and the horn of the narwhal. It 
is first mentioned in the reign of 
Solomon: ivoiy^^ was used in de- 
corating those boxes of perfumes 
whose odours were employed to 
exhilarate the king’s spirits. It is 
probable that Solomon, who traded 
in India, first brought thence ele- 
; phants and ivory into Judaea. Ga- 
I binets and wardrobes were oma- 
! mented with ivory by marquetiy- 
work. These were called ‘houses 
of ivory.’— ‘ Eighty more chests of 
ivory, for your use and pleasure,* are 
enumerated in the letter which ac- 
companied the very remarkable tri- 
bute of the Ethiopian queen, Can- 
dace, to Alexander the Great. 
Ivory-black and bone-black* ivoiar 
and bone charred to blaclmess by 
strong heat in closed vessels; if 
skilfully prepared, they are eligible 
for oil and water painting. 

Ixolite, a mineral found in bituminous 
coal. 


Jacaranda Braziliana, the^ tree 
producing the rosewood, a native of 
Brazil Jacaranda is the Portuguese 
and Continental name for rosewood. 
(See Mosewoodt} 
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Jacinth. (See J^j/acinth,) 

Jack, an instrument fur raising a 
heavy weight through a short dis- 
tance ; it consists of a strong piece 
of wood, with an iron rack which is 
moved, by wheels fixed inside the 

wood, from a handle outside. In 

navigation^ a flag or colour ; a small 
union flag. 

Jack-hack, the largest vat of the 
brewer. . 

Jack, black, the miners’ name for the 
sulphide of zinc. 

Jacob’s ladder, a series of di-edgers 
fixed on an endless chain is so called. 

Jacquard loom, a weaving machine, 
the invention of M. Jacquard, of 

■ ■ Lj’ons. 

Jade, a verj" bard mineral called also 
nephrite. Its colour is more or less 
green, and it has an oil^” appearance 
when polished. (See STtaAe-stone.) 

Jak-wood, a native of India, is im- 
ported in logs from 3 ft. to 5 ft. 
diameter: the grain is coarse and 
crooked : used in cabinet-work, 
marquetry, and turning, and also 
for brush-backs. 

j Jamb, in buildingf a supporter on 

i either side, as the posts of a door. 

; Jamb-plate, in metalbirgg, plates 

I ' belonging to a puddling furnace. ^ 

Jambs, the side pieces of any opening 
^ I in a wall, which bear the piece 

I i that discharges the superincumbent 

I ‘ w'eight of such wall. 

I i Junta, a machine extensively used 

I J in Bengal and other parts of India, 

I ^ to raise water for the irrigation of 

i land. It consists of a hollow trough 

] of wood, about 15 ft. long, 6 mch<^ I 

I wide, and 10 inches deep, and is 

plac^ on a horizontal beam lying 
on bamboos fixed in the bank of a 
; pond or river : one end of the trough 

rests upon the bank, where a gutter 
is prepared to carry off the water, 
and the other end is dipped in the 
■water by’ a man standing on a stage, 
plunging it in with his foot. 

Janua, among the Romans, the sb*eet- 
door of a private house. 

Japan earth. Terra Japonica, which 
see. 

Japanning, the art of painting and 
I variushing on wood, leather, metal, 

or paper, after the manner of the 

Japanese. ^Lacquering, so called 

from the excellence with which it is 
practised by the Japanese# 
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Jargoon. (See Zircon^ 

Jasper, a siliceous mineral of a green 
colour with red spots or bands: it 
takes a high polish and the richness 
of its colours renders it valuable in the 
ornamental arts. It is found along 
the shores of the Bay of Clialeur, and 
other localities in the northern part 
of Hew Brunswick. 

Janne mineral. This pigment is a 
chromate of lead, prepared in Paris. 
The chrome-yellows have obtained 
other names from places or persons 
from whence they have been brought, 
or by whom they have been prepared, 
such as Jaune de Cologne, etc. 

Jesse (the root of), a term applicable 
to the genealogy of Christ, as aflbrd- 
ing subjects for the painter, sculptor, 
or embroiderer. 

Jet, a bituminous mineral very com- 
pact and very black: it receives a 
high polish and is very much used 
for making mourning ornaments. 
(See Bitumen,') 

Jet d’eau, a French expression sig- 
nifying a fountain that throws up 
water to some height in the air. 

Jetsam, goods cast into the sea to 
relieve the ship in bad weather. 

Jetty, a part of a building that pro- 
jects beyond the rest, and overhangs 
the wall below, as the upper stories 
of timber-houses, bay-windows, pent- 
houses, small turrets at the corners, 

etc. A projecting erection into the 

sea, partaking something of a pier, 
mostly constructed of timber, with 
open spaces for the sea to play. 

Jeweller’s Gold, an alloy of 25 per 
cent, of copper with 75 per cent, of 
gold. 

Jeweller’s Kouge, sulphate of iron 
roasted: the water and acid is ex- 
pelled, and a peroxide of iron re- 
mains. 

Jewry, a district, street, or place or 
localit}’’, in which Jews formerly re- 
sided. 

: Jews’pitcli, a kind of asphaltum : it 
has been used by artists as a brown 
pigment, but it is not safe, for it 
hardens but imperfectly. 

Jib, the overhanging part of a crane, 
or a triangular frame wdth a pulley 
at the end, for the chain to pass over 

which leads from the crane. In 

mvigaitonffhe foremost sail of a ship. 

Jib-boom, a spar run out from the 
bowsprit* 
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Jigger, a macbine consisting of a piece 
of rope abouto feet long, with a block 
at one end and a sheaf at the other, 
used to hold on the cable when it is 
lieared into the sHp bj the revolution 
of the windlass- 

Jiggmg, inmining^ a method of dress- 
ing ores by the motion of a wire sieve 
in a kieve or vat of water. 

Jinta ‘Wan, a substance resembling 
india-rubber, imported from the 
East, , 

Joggle, a term in masonr}", the art of 
joining and fitting the stones to- 
gether. 

Joinery, the art of joining, compre- 
hends all the fixed woodwork in- 
tended for ornament or convenience 
in the interior of a house. 

Joint, the interstices between the 
stones or bricks in masonry and brick- 
work are so called. 

Joists, hi carpentry, the secondary 
beamy of a floor; those pieces of 
timlicr framed into girders and 
summers, on w’hich the boards of the 
floor are laid. 

Journal, a bearing of a shaft when it 
is between the i)oints where the 
powers and resistance are applied ; a 
Ijiearing subject to torsion. 

Jube, anciently, the rood-loft or gal- 
lery over the entrance into the choir 
of a cathedral or church. 

Jugumentum, the lintel of a door. 

Jumper, in mining, a long borer used 
by one person to prepare the hole in 
a rock for blasting. 

Juniper wood, an aromatic and very 
durable kind of wood. 

Junk, an Indian or Chinese ship. 

Junk-ring, a ring fitting a groove 
round a piston, to make it steam- 
tight, Tiie ring is turned accu- 
rately to the diameter of the cylinder, 
and slightly hammered ail round on 
the inside to increase its elasticity ; 
it is then cut open, and put in its 
place : springs are sometimes used for 
pressing it outward. 

Justice (Courts of^. These [places, 
according to Palladio, were anciently , 
called Basilicie, where the judges at- 
tended to administer justice, and 
where, sometime^ great and impor- 
tant affairs were transacted : whence 
we read that the tribunes of the 
people caused to be taken away a 
column that interrupted their 
benches, from the Basilica Portia; 




which was at Rome near the temple 
of Romulus and Remus, and is now 
the church of St. Cosmus and Dami- 
anus. 

Jute, the fibre of the CorcJiorusoUtorius 
and C, capsidaris called chonch and 
isbund, imported largely from Ben- 
gal. Dundee and the neighbourhood 
is the seat of the jute manufacture. 
Jute is used for making sacking and 
packing cloth; when dyed it is made 
into carpets, and into a stuff much 
used for binding books. It is capable 
of taking very fine colours. 
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Kage, anciently applied to chantry- 
chapels enclosed w-ith lattices or 
screemvork. 

Kal or Cal, in mining, a coarse- 
grained oxide of iron found in lodes. 

Kale, a variety of cabbage. 

Kaleidoscope. This pretty instru- 
ment is formed of three reflecting 
glasses placed at angles which are a 
submultiple of 360®. The rudest form 
is then reflected and re-reflected until 
a perfectly symmetric figure is pro- 
duced. 

Kanaptulieon, a floor-cloth material 
made of india-rubber, gutta-percha, 
and ground cork, or wood dust. Its 
great recommendation is, that it 
deadens sound. It takes colour well 
and can therefore be painted in very 
pleasing designs. 

Kaolin, porcelain clay, china clay,— a 
hydrous silicate of alumina found 
abundantly in this country around 
St. Austell in Cornwall, and on 
Dartmoor in Devonshire, (See Por- 
celain Clay,') 

Kanfc or Cf>wk, in mining, a heavy 
substance found in many lead mines ; 
sulphate of baryta. (See Cawk,') 

Kazer, in mining, in Cornwall, a sieve. 

Keekle meckie, in mining, the 
poorest lead mine yielding only tho 
poorest ore. 

Kedge anchor, a small anchor with 
an iron stock, used for warping. 

Kedging, in navigation, a term used 
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■vvben a vessel is brought up or down 
a narrow river or over a bar. 

Keel, a barge used on the Tjne to 
carry coal. 

Keel (False), in aMp-hmlding, a 
strong thick piece of timber bolted to 
the bottom of the real keel, which is 
very useful in preserving it. 

Keelson, inship-buitdlng, the piece of 
timber attached to a ship’s keel- 

Keep, the chief tow^er of a Korman 
castle. 

Keeping, inpainiing,is the observance 
of a due proportion in the general 
light and colouring of a picture, so 
that no part he too vivid or more 
glaring than another, but a proper 
harmony and gradation be evident in 
the whole performance. 

Kelp, the ashes of burnt seaweed. 

Kept down is a term impl3dng 
gloominess of tint, or an object so 
shaded with fuscous colour that its 
form can scarcely be determined; 
which object is not intended to be 
seen by the spectator until he has 
regularly observed all the other 
parts of the painting, but which is 
necessary to the composition. 

Kermes " or Grana. Kermes is 
Arabic for ‘ little 'worm.* And the 
name is given to the dead bodies of 
the female insects of the coculus Hick. 
They were used before the introduc- 
tion of cochineal as a red and scarlet 
dye, which -was of an exceedingly 
fine quality and very durable. 

Kermes lake, an ancient pigment, 
perhaps the earliest of the European 
lakes : the name is probably derived 
from the Alkermes of the Arabians, 
from Kerman, the ancient Carmania, 
on the borders of Persia. 

Kermes mineral, an amorphous ter- 
sulphuret of antimony. 

Kerned, in mbiing, a \ema applied to 
a heap of mundic or copper ore 
hardened by lying exposed to the sun. 

Kerosene oil, a name given to one 
of the coal oils in the United 
States. 

Kerosolene, a name given by the 
American chemists to a new anesthe- 
tic, under the impression that it may 
be a new organic radical, or a com- 
pound of one. 

Kerolite, a kidney-shaped mineral ; a 


Kersey, a species of coarse -woollen 
doth. 


Kerseymere, cassimerci a twilled 
woollen cloth. 

Kerseynette, eossineiie, a thin wool- 
len stuff. 

Ketch, m navigation^ a vessel with 
two masts and sails. 

Kevels, in ship-building, answer the 
purpose of timber-heads, and are 
sometimes fixed to the spirketing on 
the quarter-deck, when the tiniber- 
heads are deficient. 

Key, a term applied to a painting 
when one object, generally the prin- 
cipal one, is so worked up to its pro- 
per tone, strength of colour, etc., that 
the painter is compelled to finish the 
whole piece in a masterly manner ; 
this is said to have been the practice 
of Titian. 

Key-grooving machine, a machine 
for cutting the grooves or key-wavs 
in the boss of a wheel to be fixed on 
a shaft. 

Key-screw, a lever used for turning 
screws. 

Key-stone, the stone in an arch 
which is equally distant from its 
springing extremities. In a circular 
arch there will be two key-stones, 
one at the summit and the other at 
the bottom thereof: in semi-circular, 
semi-elliptical arches, etc., it is the 
highest stone, frequent^ sculptured 
on the face and return sides. 

Kiabooca-wood, or Amboyna- 
wood, imported from Singapore, is 
very ornamental, and is used for 
small boxes and -writing-desks. (See 
Riahooca Wood.') 

Kibble, in mining a bucket in which 
ore is raised from the mines. 

Kier, a boiler used ia bleaching estab- 
lishments. 

Elieve, a vat or large iron-bound tub 
for washing of ores. 

KUkenny marble, a fine black mar- 
ble, full of shells and corolloid bo- 
dies. 

Killas, or Olay slate, a slate peculiar 
to the mining districts of Cornwall. 

Killepe, anciently a gutter, groove, 
or channel. 

Kiln, a furnace for burning bricks and 
tiles, also limestone or chalk, to 
make lime; a place for drying malt 
or hops. 

Kilns, Flare, kilns recently intro- 
duced for burning lime — ^in which the 
flame of the fuel is used to hum the 
limestone.. 
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Kiln, Hoffman’s, a tiln for burning : 
bricks, in T,vbich> by an ingenious 
arrangement, the beat escaping from 
the burning bricks is made to cir- 
culate over the yet undried ones. 
These are thus dried, and passed on 
to be burnt, as the others leave the ; 
kiln, (See Lime,') i 

Kilogram, Fr. kiiogramme, a French 
weight, equivalent to 2 lbs. 3 oz. 6 ■ 

: drs.. 13 grs, avoir, or 2*201*213 grs. 

Kiloliter, 220,090 gals. 

Kilometer, Fr. kilomtire, a thousand 
■.metres, of a mile. 

Kimeridge clay and Shale, a- bluish 
clay found in the neighbourhood of 
Kimeridge : the shale has been em- 
ployed for the production, by distilla- 
tion, of mineral oil. 

King-at-armSjza heraldry principal 
ofScer at arms. There are three: 
Garter, Norroy, and Clarencieux. 

King-post, the middle post of a roof, 
standing in the tie beam and reach- 
ing up to the ridge; it is often 
formed into an octagonal column with 
capital and base, and small struts or 
bases, which are slightly curved, 
spreading from it above the capital 
to some other timbers. 

Kingston’s metal, an alloy of copper, 
tin, and mercury, used for the bear- 
ings of very heavy shafts, on account 
of its great smoothness of surface, and 
the consequent absence of much fric- 
tion. 

Kingston’s valve, a dat valve form- 
ing the outlet of the blow-off pipe of 
a marine engine: it opens from 
the side of the vessel by turning a 
screw*. 

King-wood, called also violet- 
wood, is imported from the Brazils: 
it has violet-streaked tints, and is 
used in turnery and small cabinet- 
work. 

Kips, the skins of young animals are 
so called by the tanners. 

Kirk:, church, a term still used in 
Scotland, as it was formerly in Eng- 
land. 

Kish, in metallurgy^ a name given to 
the plates of graphite which form in 
the blast furnace. Br. Percy says 
he has found unmistakeable evidence 
of the presence of silicon in it. 

Kit-cat, a term used to designate a 
canvas of a peculiar size used for 
portraits ; it measures 28 inches by 
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Klinometer, or Clinometer, an in- 
strument contrived to mea.sure the 
inclinations of stratified rocks, the 
declivity of mountains, and the dip 
of mineral strata. 

Knee, a term sometimes used for the 
return of the drip-stone at the spring 
of an arch. 

Knees, sMp-huilding^ are the crooked 
pieces of oak timber, or iron, which 
secure the beams to the side of the 
ship. 

Knight-lieads, or bollard-timbers, 
the timbers on each side nearest the 
stem, and continued high enough to 
secure the bowsprit. 

Knits, in. mining^ small particles of lead 
ore, 

Knockings, hi mining, lead ore with 
spar, as cut from the veins. 

Knot, or Knob, a boss ; a round 
bunch of leaves or flowers, or other 
oniament of a similar kind. 

KnucMe-timber, the foremost top 
timber in the ship that forms the 
buck-head; the timbers abaft it, as 
far as the angle is continued, may be 
called knuckle-timbers, 

Koudie. (See Fines.) 

Krems, Crems, or Kremnitai 
wMte, a white carbonate of lead, 
named from Crems or Krems, in 
Austria; also called Vienna white. 

Kyanising and Burnettising. Ky- 
anising is a simple process by means 
of which timber, canvas, and cordage, 
etc., may be preserved from the 
effect of dry-rot, and seasoned in a 
very short *time. It was invented 
by Mr, Kyan, who obtained a patent 
for it. 

The timber is prepared as follows ; 
a wooden tank is put together so that 
no metal of any kind can come in 
contact with the solution when the 
tank is charged. The solution con- 
sists of corrosive sublimate and water, 
in the proportion of 1 lb. of corrosive 
sublimate to 10 gallons of water as a 
maximum strength, and 1 lb. to 15 
gallons as a minimum, according to 
the porosity or absorption of the 
timber subjected to the process. Into 
this tank the timber to be kyanised 
is placed. 

Oak and fir timber absorb nearly 
alike^ but the domestic woods, such 
as beech, poplar, dm, etc., are more 
porous. 

An hydrometer will mark accu- 
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rately tlie strength, of tlie solution, 
water being 0 {vide diagram); then, 
when the hydrometer sinks to it 
denotes that the solution contains 1 
lb. of sublimate to 15 gallons of 
water; w’hen it rises to 17^i 1 Ib. of 
sublimate to o gallons. 

As a general rule, when it stands 
midway between 5*^ and 10°, the so- 
lution will be the proper strength.^ 

The corrosive sublimate will dis- 
solve best in tepid water. 


- 1 lb. of cor. sub. to 


15 gal. of w’ater. 
-1 lb. to 10 gal. do. 


■ 1 lb. to 6 gab do. 


The period required for saturating 
timber depends on its thickness : 24 
hours are required for each inch 
in thickness, for boards and small 
timbers. 

The timbers, after saturation, 
should be placed under a shed or 
cover from the sun and rain, to dry 
gradually. 

In about 14 days, deals and timber 
not exceeding 3 inches in thickness 
will be perfectly dry and seasoned, 
and fit for use. Large timbers will 
require a proportionate time, accord- 
ing to their thickness. 

The solution may be nsed ad in-- 
Jhitunif as its strength is not 
diminished ; but it will be advisable 
to ascertain occasionally by the hy- 
drometer that it contains the required 
proportions of corrosive sublimate 
and water. 


Kyanising is now very rarely em- 
ployed. Wood is much better pre- 
served by being made to absorb 
kreosote or coal tar. 

Burnettising is the process by means 
of which timber, felt, canvas, cor- 
dage, cottons, and woollens ma.y be 
preserved from dry-rot, mildew, 
moth, and premature decay. It 
talies its name from its inventor, Sir 
WiUiara Burnett, M.D., who took 
out a patent for it in 1837. 

It consists in immersing the va- 
rious substances above enumerated 
in a solution of chloride of zinc and 
water in a w^ooden tank, ia t lie pro- 
portion of 1 lb. of chloride of zinc to 
4 gallons of water for wood, and 1 
lb. of the chloride to 5 gallons of 
water for the remainder of the 
articles, with the exception of felt, 
which requires 1 lb. of the chloride 
to 2 gallons of water. 

The process employed was as fol- 
lows : — 

There is a large wrought-iron 
tank, 52 feet in length and 6 feet in 
diameter, with a door 2 feet 6 
inches x 2 feet at each end for 
loading. 

Timber of all sizes and descrip- 
tions is put into this cylinder, which 
contains about twenty loads. As 
soon as it is filled, and the doors 
■well secured both against external 
and internal pressure, the air is ex- 
hausted in the cylinder, and also in 
the timber, by means of an air- 
pump worked by a small rotatory 
engine of 10-horse power, on the 
Earl of Dundonald’s principle, until 
the barometer stands at 27°: the 
valve leading to the air-pump is 
then shut, and the cock of a pipe 
leading from the tank, filled with 
the solution, to the cylinder, is 
turned : the solution rushes into the 
cylinder to fill up the partial va- 
cuum, and about half-fills it, when 
the cock is turned, and the air-pump 
again set to work until the baro- 
meter stands at 274°, when the same 
process is repeated, and the cylinder 
nearly filled with the solution. 

A pressure of 150 lbs. per square 
inch is then obtained by means ot 
a Bramah forcing-pump, connected 
with an iron copper or reservoir, 
filled with the solution, and commu- 
nicating with the cylinder by means 
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of a pipe. This is ■p'orked by hapd 

until a %’'alYe placed on tlie top of 
the cylinder, and loaded to the re- 
qnired gauge, begins to lift 
The timber is then left m the cy- 
linder, subject to this pressure, tor 
eight hours, which is considered snf- 
hcient for the largest logs, in 
a rough state. The solution being 
then drawn off into the tank, and 
the timber taken out of the cylinder 
it is re-loaded, and the process re- 
peated : the same solution is used for 
two months, when fresh is prepared. 

The advantages of this process 
have not proved to be so great as 
was expected. 

Kyrie Eleison, a form of invocation: 
“ Lord, have mercy upon us.” 

Kyste, a chest or coflin for the burial 
of tiie dead. 


Laburnum, a small dark-greenish 
broom-wood, is sometimes used in 
ornamental cabinet-work. 

Labyrinth, a series of hedges, 
mounds, or walls, with numerous 
winding passages ; intricate and 

winding walks in agarden.^ Also, 

in metallurgy, channels for retaining 
the ore in the process of washing. 

Lac, a resinous substance produced by 
the puncture of a female insect of 
the Coccus tribe upon the branches | 
of several plants — chiefly the Ficus ■ 
Indka and Bhamnus jujuha. 

Lacing, a piece of compass or knee- 
timber, fayed to the back of the 
figure and" the knee of the head of 
a ship, and bolted to each. 

Lao lake is prepared from lac. It 
resembles cochineal and kermes. Its 
colour is rich, transparent, and deep, 
—less brilliant and more durable 
than those of cochineal and kermes, 
but inferior in both these respects to 
the colour of madder. 

Lsteguers, or Lackers, solutions of 
shell-lac, gum lac, gum sandarac, 
gum elemi, or gum copal in alcohol 
or other spirits. These lacquers are 
coloured with dragon’s blood, gam- 
boge, or some such substance. 


Lac-seed, the same resinous sub- 
stance as stick-lac, but in small 
grains. 

Lac-stick, twigs encrusted with the 
cellular substance of the lac insect. 
Lacoxiiciim, among the ancients, the 
semicircular end of a bath j a circu- 
lar stove, for the purpose of heating^ 
the sudatories, or sweating-rooms of 
a bath : the use of the dry bath is 
said to have been prevalait among 
the Lacedsemonians. 

Lacunar, an arched roof or ceiling, 
more especially the planking or 
flooring above the porticoes. 
Lacunaria, the ceiling of the ambu- 
latory around the cella of a temple 
or of the portico. The beams, which 
extended from the walls to the 
entablature, were intersected by 
others ranged longitudinally: the 
square spaces made by these inter- 
secting beams ^vere contracted to- 
wards the top, and were sometimes 
closed with single stones, which 
might occasionally be removed. 
Lacunars, in archiiecture, are panels 
or coffers in the ceilings of apart- 
ments, and sometimes in the soffits 
of the corona of the Ionic, Cbrin- 
thian, and Composite orders. 

Lade, a passage of water, the mouth 
of a river. 

Lady-ohapel, a chapel dedicated to 
the blessed Virgin. 

Lagan goods. (See Jefsam,} 
Laines, courses laid in the building 
of walls. 

Laitance, the milky hue given to 
■ water when concrete is deposited in 
1 it. It is generally advant^eous to 
r remove this, as the precipitate is 
light, spongy, and sets imperfectly. 

. Lake (colour), a name derived from 
j the lac or lacca of India, is the cog- 
f nomen of a variety of transparent 
red and other pigments of great 
t beauty, prepared for the most part 
3 by precipitating coloured tmetures 

of dyeing drugs upon alumine and 
3 other earths, etc. The lakes are 
L hence a numerous class of pigments, 
3 both with respect to the variety of 
their appellations and the substan^s 

f from which they are prepared. Ihe 
5 colouring matter of common lake is 
i Brazil wood, which affonis a very 
e fugitive colour. Superior red lakes 

i,- are prepared from cochineal, lac, and 
kermes ; but the best of all are those 
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prepared from tlie root of tlie rubia 
tinctoria, or madder-plant. (See 
Lac Lake.') 

Lama, m miningy slime or schdm. 

Lamb-skin, a name given to a va- 
riety of anthracite coal sold at Swan- 
sea. 

Laminm, the extremely thin plates 
or layers of metal which compose 
the solid metal. 

Laminable, a term applied to metal 
which may be extended by passing 
it between'steel or hardened (chilled) 
cast-iron rollers. 

Laminated, disposed in layers or 
plates. When metal can be readily 
extended in all directions, under 
the hammer, it is said to be mal- 
leable, and when in fillets nnder 
the rolling-press, it is said to be 
laminable. 

Lamp .^olopile, a ball of copper 
filled with alcohol, which is con- 
verted into vapour by a lamp beneath 
it } the vapour being ignited forms a 
powerful blow-pipe liame. 

Lamp-black, a soot of resinous woods, 
resins, and tar obtained in the manu- 
facturing of tar and turpentine. 

Lamp, Safety, a lamp invented by 
Sir Humphry Davy to prevent the 
explosion of jire damp in collieries. 
It is so planned that no air reaches 
the flame unless it passes through 
wire gauze. Its principle is, that 
air, whether charged with gas or 
not, passes freely into the flame 
through the wire gauze cage; if 
combustible, it explodes within the 
cage, but the ignited gas cannot pass 
back or communicate with the air 
on the outside of the cage. Many of 
the safety lamps arc so contrived that 
the flame is extinguished when the 
lamp is in an explosive mixture. 

Lance wood, imported in long poles 
from 3 to 6 inches in diameter, from 
Cuba and Jamaica, is of a paler 
yellow than box-w'ood : it is selected 
for elastic ■works, as gig shafts, 
archery bows and springs, sur- 
veyors’ rods, billiard cues, etc. 

Land-rags, the unsellable residue 
which remains after the sorting of a 
heap of mixed rags has been pushed 
as far as, economically, practicable. 

liandscape. In landscape we find 
Nature employing broken colours in 
enharmonic consonance and variety, 
and equally true to picturesque il- 


lations: she emplo 3 "s also broken 
forms and figures in conjoint har- 
mony "with colours, occasionally 
throudng into the composition a re- 
gular form or a prim an'. 

Landscape G-ardening. The out- 
line of a wood m.\v sometimes bo 
great, and always beautiful, but the 
first requisite is irregularity. That ‘ 

a mixture of trees and underwood 
should form a long straight line, 
can never be natural; and a suc- 
cession of easy sweeps and gentle 
rounds, each a portion of a greater 
or less circle, composing altogether 
a line literall}^ serpentine, is, if pos- 
sible, worse ; it is but a number of 
regularities put together in a disor- 
derly manner, and equally distant * 

from the beautiful, both of art and 
of nature. 

The true beauty of an outline con- 
sists more in breaks than in sweeps ; 
rather in angles than rounds; in 
variety, not in succession. The out- 
line of a wood is a continued Kne, 
and small variations do not save it 
from the insipiclitj’ of sameness : one 
deep recess, one" bold prominence, 
has more effect than twenty little 
irregularities; and that one divides * 

the line into parts, but no breach is 
tiiereb}’- made in its unity : a con- 
tinuation of wood always remains, 
the form of it onlj’' is altered, and 
the extent increased ; the ej^e, which 
hurries to the extremity of what- 
ever is uniform, delights* to trace a 
varied line through all its intricacies, 
to pause from stage to stage, and so 
lengthen the progress. 

I'he materials of natural land- 
scape are ground, wood, and w’ater, 
to which man adds buildings, and 
adapts them to the scene: it is 
therefore from the artificial con- 
siderations of utility, convenience, 
and propriety that a place derives 
its real value in the ej'es of a man 
of taste: he will discover graces and 
defects in every situation; he wall 
be as much delighted with a bed of 
flowers as with a forest thicket, and 
he will be as much disgusted b^’- the 
fanciful affectation of rude nature in 
tame scenery as by the trimness of 
spruce art in that which is wild. 

Landscape Painting. The best 
pai nters in landscape formerly studied 
in Italy or France, where the verdure 
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of England is unknown: hence 
arises the habit acquired by the 
connoisseur, of admiring the brown 
tints and arid foregrounds in the 
pictures of Claude and Poussin ; and 
from this cause he usually prefers the 
bistre sketches to the green paintings 
of Gainsborough. England now 
stands pre-eminent as the country 
of landscape painters—at the head 
of which stands Turner — who has 
been followed by others who are but 
little inferior to that great master. 
Autumn is the favourite season of 
study for landscape painters, when 
the foliage changes its vivid green 
to brown and orange, and the lawns 
put on their russet hue: but the 
tints and verdant colouring of spring 
and summer will have superior 
charms to those who delight in the 
perfection of nature. 

Xiand-gTiard, a river fence, orhulwark. 

Land Measure, a table of square 
measure, according to which fields, 
etc., are measured. 

Land iteeve, assistant steward. 

Land Steward. A person occupied 
in the management and cultivation 
of an estate. He should see to the 
production, advancement, and value 
of the land; should be well acquainted 
with the pursuits and interests of 
country life ; should understand the ’ 
qualitfesof the soil and the proper j 
manuring of the same, as well as the 
different combinations of sand, gravel, 
loam, clay, chalk ; he should be able 
to show what stock the pasture will 
maintain, what quantity of grain 
the arable land will produce, and 
what quantity of hay may be ex- 
pected from the meadows : with 
other requisite knowledge pertain- 
ing to farming. He should be able 
to form a fair estimate of the produce 
of the farm, to keep accounts, and 
have a taste for the erection of farm 
buildings and labourers' rural cot- 
tages, and also the arrangement of 
landscape, dow'er, and vegetable 
gardens. 

Lander, in mining^ the man who waits 
at the mouth of the shaft to receive 
the ore as it is wound to the sur- 
face. 

Lamiard, in navigation, a stout piece 
of line or cord used to fasten and 
secure tlie shrouds, stays, or buoys. 

Lanturu, m architecture, a small 


structure on the top of a dome or 
in similar situations for the admis- 
sion of light, and the promotion of 
ventilation. It is generally made 
ornamental, and was much used in 
Gothic and Tudor architecture. 
Lapidarius, a lapidary,a stone-cutter. 
Lapis lazuli, a mineral which fur- 
nishes the valuable pigment called 
ultramarme. 

Lapis lydius, a variety of touchstone, 
the schistose jjpper of Brongniart, 
containing silica, iron, alumina, 
and charcoal. 

Lapping, the method of uniting two 
pieces of timber that they may pre- 
serve the same breadth and depth 
throughout. . , 

Laps, polishing wheels made of metal, 
La(iue min^rale is a French piginent 
a species of chromic orange. This 
name is also given to orange oxide 
of iron, 

Lararium, the apartment sacred to 
i the household gods, in front of 
I which an altar was placed. 
Larboard, m navigation, the left-hand 
side of a ship, standing with face 
to the head; now the word ‘Port* 
is used. . 

Larch, a tree, much grown by 
the Duke of Athol, in Scotland, 
There are three species, one Euro- 
pean and two American. Specific 
gravity of larchwood, '560 ; weight of 
a cubic foot, 35 lbs.; weight of a bar 
1 foot long and 1 inch square, 
0*243 lb.; will bear on a square inch 
without permanent alteration, 2,065 
lbs., and an extension in length of 
tio ; weight of modulus of elasticity 
for a base of an inch square, 
10,074,000 lbs.: height of modulus 
of elasticity, 4,415,000 feet ; modulus 
of resilience, 4 ; specific resilience, 
7*1. (Calculated from Barlow’s Ex- 
periments.) 

Compared with cast iron as unitj^ 
its strength is 0*136; its extensi- 
bility, 2*3 ; and its stiffness, 0*058. 
Lard Oil. When lard is subject to 
pressure, an oil (oleme) is pressed out. 
This is used for adulterating olive oil, 
and as a lubricator. 

Lardrose, a screen at the back of a 
seat beWd an altar. 

Lares, household gods of the ancient 
Eomans. 

I*arry^ a kind of long-handM iron ho« 
which is used for mixing grouting. 
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Iiasks, aU Indian cut stones are so 
called, 

Iiater, a brick or tile. Besides the 
Greeks and Eomans, other ancient 
nations employed brick for building 
to a great extent, especially the 
Babylonians and Egyptians. 

Iiatke, a machine for turning metals 
or wood by causing the material to 
revolve upon central points, and be 
cut by a tool fixed in a slide-rest, 
or held by hand. 

The lathe is very ancient^ and 
seems to have been known to the 
Greeks and Romans, but, till within 
the last half century, was a very 
rough and almost powerless ma- 
chine compared with the elegant, 
very powerful, and well-constructed 
machine now in use. It is used for 
turning either metal or timber, and 
varies in size and construction, ac- 
cording to the nature of the work 
required. 

The construction of the modern 
lathe is as follows: a long frame, 
called the lathe-bed, having a per- 
surface, and a slot or 
end to end, is fixed at 
^ )n two short standards, 
upon one end of it a frame, 
called the head-stock or mandril- 
frame, is bolted : this frame carries 
the short shaft or mandril, upon 
which are the driving pulleys. The 
end of the mandril stands through 
the inner side of the frame, and is 
screwed so that a socket or centre 
may be fixed on it : this 
acts as a centre for the %vork 
rest upon, and has a projecting 
arm or driver to carry it round with 
it. Another frame, called the back 
centre frame, capable of being fixed 
upon the lathe-bed at any distance 
from the front centre, has a cylin- 
der, with a pointed end or centre, 
at precisely the same height as the 
other, with two set-screws, one to 
the centre piece, the other 
it. The work is placed be- 
tween these two centres, and caused 
to revolve by a band passing over 
on the mandril, if the lathe 
and by a treddle and band- 
lathe is small, 

small lathes, the rest, upon 
tool is held, is fixed in 
>mall slide by a 


ing its position, and is capable of 
being fixed at any part of the lathe- 
bed between the centres. 

In large lathes the slide-rest is 
always used. (See jSlide-re&-t.) 

IiatRe-bed, that part of a lathe on 
which the ‘ poppet-head * slides 
forward or backward to its required 
position. 

Xiatitude, breadth, width, extent ; i/t 
geographij, the distance, north or 
south, from the equator, a great 
circle, equally distant from the 
poles, dividing the globe into equal 
parts, north and south. 

Xatten, a mixed metal resembling 
brass. The monumental brasses in 
churches are called latteii. 

Lattem-sail, 231 navigation^ a long 
triangular sail used in xebecs, etc. 

Lattice, a window or open space hav- 
ing narrow bars crossing it and each 
other diagonally. 

Launders, in mining, tubes and gut- 
ters for the conveyance of water in 
mines, etc. 

Lava, the melted matter that is thrown 
from the craters of volcanoes. 

Lava-ware, a stone ware coloured to 
imitate lava. 

Lavatory, a cistern or trough to wash 
in, used formerly in monasteries. 

Laver, a kind of wooden oar used to 
keep the soap copper from overflow- 
ing. ^Also a marine plant eaten in 

many parts. (See Green Sloke,) 

Laver, brazen, Moses was directed 
to make, among other articles of 
furniture, for the services of the ta- 
bernacle, a layer of brass, borne by 
four cherubim, standing upon bases 
or pedestals, mounted on brazen 
wheels, and having handles belong- 
ing to them, by means of which ther 
might be drawn and conveyed froni 
one place to another as they should 
be wanted. These layers were 
double, composed of a basin which 
received the water that fell from 
another square vessel above it, from 
which the water was drawn by cocks. 
The whole work was of brass : the 
square vessel was adorned with the 
heads of a lion, an ox, and a cherub. 
Each of the lavers contained forty 
baths, or four bushels, forty-one 
pints, and forty cubic inches of 
Paris measure. 

Lay figiire, a figure made o'" wood 
or cork, in imitation of the human 
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, fhrfunatelv it is often adulterated 

body. It can be placed in any po- snlpnate of barytes and some- 

or attitude, and mov® at ^halk. 

i^Ycry joint, on the pniiciple of Tpof^ sulphate of lead, 

ball and socket. It series, when Lead spw.^ltn ^ 

clothed, as a inodel ^stri%'ofore,leadmgalongtothelode 

and for toreshortening. The dress _ springs, the springs hxed 

of the person is genertdty placed on ^-^^^^le feading ’axle-box of a loco- 

!t,Si'Sh“Tp^MSi.y »«;« “““S ““ 

hb entire portrait at leisure, ivith wheels, the wheels of a 

out requiring the person to fait. locomotive engine, wliich are placed 

.azaretto, an hospital ship for the , 

reception of the sick. T.pn-n in viininq, a dislocation of a 

.ead isa very heavy metal, snflfict- 3:-®“®’ “ “ that one portion of 
ently well known. It occurs abun- lode \ or less dis- 




tllG iai-uguik; ...... — ^ 

taken, by which the painter finishes 
his entire portrait at leisure, with- 
out requiring the person to sit. 

liazaretto, an hospital ship for the 
reception of the sick. . 

Isead is a very heavy metal, suthci- 
entlv well known. It occurs abim- 
daiitlv in the United Kingdom. In 
1870 "there were 239 lead mines at 


SwKrodufoVotnrS 

«1-2rtonrS wer^ Itoinef, I^at, a watoeourse, or level for con- 

and 78d,5G‘2 ounces of •» I,eather all kinds of skins of ani- 

silver which exists in the lead ore B her, oo +ri hp. fit for use. 


silver winch exists in the lead ore 
in quantities vaiying from 2 ozs. or 
3 ozs. up to 100 ozs. to the ton, is 
separated for the most part by wliat 
is called the Pattinson process. 1 Ins 


mals dressed so as to be fit for use. 
Leaves, a term applied to 

shutters, the folding-doors of closets, 
etc. _ 


is called the F^cess. ims ^^i^Cornish),OTCQ>BUsXties^ 

process is tn tin.^ The refuse after the ore has 


when a mixture of lead and silver 
is kept in a state of fusion at the 
i .'west possible temperature, the 


in tin. The refuse after the ore has 
been dressed for the market: it 
appHes also to copper or lead ore. 


i .'west possible temperature, tne the desk or 

lead crystallizes out, V ® on which the* larger books 


fluid matter enriched for silver. 
When this is rendered very rich 
with silver, the lead, is separated by 
the usual process of oxidation. (See 
Metals and Silver.) Specific gray- 
itv of cast lead, 11*353 (Brisson) ; 
weight of a cubic foot, 709*5 lbs.; 
weight of a bar 1 foot long and 
1 inch square, 4*94 lbs.; expands 
in length by 1 degree of he^ 
(Smeaton); melts at bl2o 
(Crichton) ; wdli bear on a square 
inch without permanent alteration, 
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stand on which the larger boobs 
used in the seivices of the Koman 
Catholic Church are placet!. In 
modem Protestant churches they 
are now often used, and are y<6Jfy 
ornamental in appearance, and far 
more appropriate than the cumber- 
some reading-desk. Lecterns are 
made sometimes of stone or marble, 
but usually of wood and brass, and 
generally are extremely well exe- 
cuted. 


hKh withmit^permanLt^^ LectuT’a'^bed 

;iK“<?=i3r 

7^SoO Tbs.t hd?ht of moduhs of forming scaffolding are also called 
eLsticity, 146,000 feet; modulus of ledgers. , 
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0*27 (Tredgold) 


zontal suite of mouldings, such as 
the base-mouldings of a building. 




2*5; and its stiffness, 0*0385. 

Leads, in metallurgy, a name given to 
the difiereiit varieties of plumbago. 
Lead, white. A very important 
colour : it is a carbonate of lead ma- 


to the wind ; as the lee-shore is that 
on which the wind blows. ^ 

Lembus, according to Plautus, a skiff 
or small boat, u^d for carrying a 
person from a ship to the shore. ^ 


colour : it is a carbonate ot ieaa ma- _ traducing 
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wlilch is occasionally used for orna- 
mental work. (See "Orange Trm,') 

Xiemon yellow, a beautiful light and 
vivid colour. In, body and opacity 
it is nearly equal to ffaples yellow 
and masticot, but much more pure 
and lucid in colour and tint, and at 
the same time not liable to change 
by damp, sulphurous, or impure air, 
or by the action of light, or by the 
steel palette-knife, or by mixture of 
white lead or other pigments, either 
in water or oil. 

Leopard “Wood, an ornamental wood 
produced by one of the palms. 

Leseke, a building of open courts 
with porticoes, the walls being 
covered with paintings. It is said 
that there were no less than 360 such 
buildings in Athens. 

Lessee, one to whom a lease is given. 

Lessor, one who grants a lease. 

Letter Wood. (See Snake Wood.) 

Levecel, anciently a pent-house, or a 
projecting roof over a window, door, 
etc. 

Level, an instrument for determining 
the heights of one place with re- 
spect to another. 

Levelling, the art by which the re- 
lative heights of any number of points 
are determined. 

The height of a point is the verti- 
cal distance to which it is elevated 
or depressed, as compared with the 
true general surface of the earth. i 
The earth is in form a spheroid. : 
On land we can nowhere trace its 
true geometric surface ; but the 
sea, when at rest, presents every- 
where a very near approximation to 
it, and hence the level of the sea 
has been assumed as the standard to 
which all heights are to be referred. 

lire absolute height, then, of any 
point is its vertical distance from 
the level of the sea: the relative 
height of two or more points, com- 
monly called their difference of level, 
is the difference of those vertical dis- 
tances, 

A true level is any surface or line 
which is parallel to the true geo- 
metric surface of the earth; every 
true level must, therefore, necessarily 
present a curve everywhere perpen- 
dicidar to the direction of gravity, . 
It is a beautiful property of fluids 
that in every situation, when at rest, 
■their sf riace wilipresent a true level, j 


I All points situated within the 
same true level are evidently at the 

I same height. 

One point is said to be higher or 
lower than another, according as a 
true level traced through it passes 
' above or below that point ; and the 
vertical distance at which it so passes 
is the measure of its relative height. 

In theory, levelling is extremely 
simple. It consists in tracing through 
space a series of level surfaces, and 
finding their intersections with ver- 
tical lines passing through the points 
whose relative height we wished to 
ascertain. 

Level (Boad), a triangular frame of 
wood with a long straight base, and 
a plummet suspended by a thread 
from the vertex of the triangle. 
When the ground to which it is 
applied is level, the thread will co- 
incide with a line perpendicular lo 
the base. 

A tool similar in principle to the 
above-mentioned is used by fitters, 
and is made of a plate of sheet- 
iron, two sides of which form a 
right angle, and the thread which 
suspends the ]>lummet is parallel to 
the vertical side when the base is 
level. 

Level (Spirit), a glass tube, closed 
at the ends and nearly filled with 
spirits, fixed in a piece of wood or 
metal with a flat base, to which the 
tube is perfectly parallel. When 
placed upon a level surface, an air- 
bubble win be at the centre of the 
tube. 

Lever, the first mechanical power, 
being an inflexible straight bar, sup- 
ported in a single point on a ful- 
crum or prop, called its centre of 
motion : if is used to elevate a great 
weight. 

Lever-hammer, in metallurgy^ a 
hammer in the hammer-block is 
fixed to one end of a shaft placed 
horizontally and is moved vertically 
through a small arc by a rotary cam 
shaft. The lever-hammer is further 
classified into tilt-hammers and 
helves. 

Lever-valve, a safety-valve kept in 
its seat by the pressure of a lever 
with an adjustable weight. In lo- 
comotive engines a spring is used af 
the end of the lever, instead of the 
weight; and the pressure is reg«- 
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lated by a screw> and indicated on a 
brass plate, 

Xieirigatioii, the process of reducing 
bard bodies into subtile powder by 
grinding upon marble witti a mulier. 

Iiewis, an instrument used by masons 
fur hoisting-, consisting of thin 
wedges of iron, forming a dovetail, 
which is indented into a large stone 
' for the purpose of moving it. 

Jjej, a standard of metal ; contents in 
I pure, metal. 

' Xiibeiia, a small balance ; a level used 

by carpenters and masons to test flat 
surfaces. 

Xiibra, a pound w’eiglit ; a balance, or 
a pair of scales : one of the twelve 
i signs of the zodiac. 

' Iiic£-gate, a gate belonging to 

j, ■ ' , , ' ' churchyards,' 

‘ Lifting-gear, the apparatus for lift- 

i ing the satl-ty-valvcs from wdthin a 

! boiler: it consists of levers con- 

I nected to the valve .and to a screw 


worked by a handle outside the 
boiler. 

Lift, part of a w’ooden frame 45 inches 
by 15 inches and about 5 inches deep, 
l^he lifts are jointed to fit one upon 
another. 

Lifts, in navigation, the roj>es at the 
yard-arms, used to make the yards 
hang higher or lower, as required. 

Light. The meteorological pheno- 
mena induced by the action of light 
are, chiefly, atmospheric refraction ; 
the tints, ever varying, which spread 
over nature; the various aspects 
of the waters of the ocean, of 
seas, and of lakes ; the Fata Mor- 
gana, the mirage, and all those 
optical appearances which both 
celestial and terrestrial objects 


present %vlien seen through atmo- 
spheric media of different degrees of 
density. All natural colours and all 
such as are produced by art are clue 
to the physical conditions of the sur- 
faces upon -which the luminous rays 
of the sun fall, some rays being ab- 
sorbed, and some reflected back to 
the eye. (See Sunbeam.) 

Light-hole, iu mebxilurgg, Gr. Lich- 
loch, a hole in the fore-part of a 
blasirfumaoe« 

Light-red is an ochre of a nisset- 
oxange hue: prindpally valued for 
its tints. The common light red is 
brown cKshre burnt ; but the yellow 
ochres afibrd tins colour best; and 


the brighter and better the yellow 
flrom -which tliis pigment is prepared, 
the brighter will this red be, and the 
better flesh tints will it afford with 
white. 

Lights, a term used in architecture 
to denote the open space between 
the stone mullions (tf a window. 
Thus a group of three nan*ow win- 
dows would be termed a lancet win- 
dow of three lights. 

Lignite, wood coal, or fossil -wood. 
The Bovey coaL The bro-wn coal 
of Germany. 

Lignum vitse is a very hard and 
heavy -^vood, shipped from Cuba and 
other adjacent islands. When first 
cut, it is soft and easily -worked ; but 
it speedily becomes much harder on 
exposure to the air. It is cross- 
grained, covered with a smooth 
yellow sap, like box, almost as hard 
as the -wood, -which is of a dull 
biwvnish -green, and contains a large 
quantity of the gum guaiacum, which 
is extracted for the purposes of 
medicine. The wood is used in ma- 
chinery, and for rollers, presses, 
mills, pestles and mortars, sheaves for 
ships’ blocks, skittle-balls, etc. 

Limber-boards, short pieces of plank 
fitted from the limber-strake to the 
keelson of a ship, butting at the 
sides of all the bulk-heads, that they 
may be easily taken up. 

Limber-strake, the strake of wood 
waleing nearest the keelson, from 
the upper side of which the depth 
in the hold of a vessel is measured. 

Lime, granular or massive sul- 
phate of. Gypsum whieli becomes 
plaster of Paris by baking and 
grinding. 

Lime, or Quicklime. Lime is ob- 
tained by heating limestone in kilns 
to drive oif all the carbonic add; 
most marbles yield it moderately 
pure; but as prepared for ordinary 
purposes, by the calcination of 
common limestone iu a furnace with 
coal, it is far otherwise. Limestone 
becomes lime on being deprived of 
its carbonic acid and of the water it 
contains, whether hygrometrically or 
in combination. The agent employed 
to effect this is heat. 

With the same heat, the calcina- 
tion is effected iritli inore ease and 
rapidity, m proportion m the stone is 
of a to compact textTO ttei ^ 
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smallness in bulk of the fragments 
into wliich it is reduced, or to its 
being impregnated 'with a certain 
degree of humidity. 

Limestone which is pure, or nearly 
so, supports a white heat without 
injury. Under the intense heat of 
the hydro-oxygen blow-pipe, ..this 
substance affords the brilliant light, 
the beautiful application of which to 
the microscope is now" so well known. 
The compound limestone, on the 
other hand, alloyed in the propor- 
tions necessary to form hydraulic i 
or eminently hydraulic lime, fuses - 
easily. Its calcination demands I 
certain precautions : the heat ought 
never to be pushed beyond the 
common red heat, the intensitj^ being 
made up for by its duration. 

The compound limestone, when too 
much burnt, is heavy, compact, 
dark-coloured, covered with a kind 
of enamel, especially about the an- 
gular parts; it slakes with great 
difficulty, and gives a lime carbon- 
ised and without energy : sometimes 
it wiU not slake at all, but becomes 
reduced, after some da^^s’ exposure to 
the air, to a harsh powder altogether 
inert. 

The calcining of calcareous mi- 
nerals constitutes the art of tho 
lime-bumer. According to situation, 
either fire-wood, faggots, brushwood, 
turf, or coal is used. 

Lime-kilns of various kinds have 
been suggested and tried. The forms 
of interior most generally adopted 
are, 1st, the upright rectan^ar 
prism ; 2nd, the cylinder ; 3rd, the 
C 3 ’'linder surmounted by an erect 
cone slightly truncated ; 4th, a trun- 
cated inverted cone ; 5th, an ellipsoid 
of revolution variously curvated, or 
an egg-shaped kiln. 

The cj-lindric kilns are principally 
employed upon works which con- 
sume a large quantity of lime in a 
short time. They are termed * field- 
kilns ; ’ their construction is expedi- 
tious and economical, but precarious. 
Above a pointed oven-shaped yault, 
is raised, in the form of a tower, a 
high stack of limestone, which is en- 
closed by a curtain of rammed earth, 
and supported outwardlyhya coarse 
wattling, in which care is taken to 
leave an opening to introduce the fire 
beneath the vault. 


The kilns of the third kind are 
constructed in a solid and durable 
manner, like the four-sided kilns : no 
bricks are burnt in these ; the largest 
stones occupy the lower part of the 
cjdinder; the smaller pieces and 
fragments are thrown into the cone 
which surmoimts it. 

The kilns of the fourth and fifth 
kind are specially intended for the 
burning^ with coal. 

The interior wall of the kEn is 
generally built with bricks, or other 
material unalterable by heat, ce- 
mented throughout a thickness of 
from 12 to 15 inches with a mixture 
of sand and refractory claj’’, beaten 
together. 

In the flare-kilns fed by logs or 
brushwood, the charge always rests 
upon one or two vaults built up dry 
with the materials of the charge 
itself. Underneath these vaults a 
small fire is lighted, which is gradu- 
ally increased as they retire, in pro- 
portion as the draught establishes 
itself and gains force. On reaching 
the exterior, the aperture at the eye 
of the kiln is suitably adjusted, and 
then kept constantly "filled with the 
combustible. The air which rushes 
in carries the flame to a distance 
over everj’ point of the vaults ; it 
insinuates itself by the joints, and is 
not long in extending the incande- 
scence by degrees to the highest 
I)arts. 

In Hoffman’s kilns the process is 
rendered continuous bj’’ emplojdng 
the heat which is wasted in" the 
ordinary kilns to act upon the lime 
as it progresses towards the more 
intense heat necessary for produc- 
ing the perfect calcination of the 
stone. 

There are some kinds of stone 
w'hich the fire, however well regu- 
lated, seizes suddenlj-, and causes to 
fly with detonation : they cannot, 
without the risk of spoiling the 
charge, be used for the construction 
of the vaults and piers in loading the 
kiln. In such a case, materials which 
are free from this inconvenience are 
emploj'ed. 

Practice can alone indicate the 
time proper fur the calcination. It 
varies with a multitude of circum- 
stances, such as the more or less 
green, more or less dryquality of the 
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T\'ooci ; the directiou ot the •wind, if 
it favour the draught, or otherwise, 
etc. The master-burners usually 
judge by the general settling of the 
charge, ^vhich varies from i to ir. In 
a Idln of the capacity of from 211*8 
to 264*75 cubic feet, the fire lasts 
from 100 to 150 hours. 

In the coal-kilns b}” slow heat, the 
stone and coal are mixed. Of all the 
methods of burning lime, this is cer- 
tainly the most precarious and diffi- 
cult, more especiall}’’ when applied to 
the argillaceous limestone. A mere 
change in the duration or intensity 
of the %vind, any dilapidation of the 
interior wall of the kiln, a too great 
inequality in the size of the frag- 
ments, are so many causes wdiich may 
retard or accelerate the draught, and 
occasion irregular movements in the 
descent of the materials, which be- 
come locked together, form a vault, 
and precipitate at one time the coal, 
and another the stone, upon the same 
point : hence an excess or deficiency 
in the calcination. 

The capacity of a furnace contri- 
butes, no less than does its form, to 
an equable and proper calcination. 
There are limits bejmnd which they 
cannot be enlarged without serious 
evils. 

The bulk of coal burnt to produce 
a cubic foot of lime necessarily varies 
with the hardness of the limestone 
used, but within narrow limits. 

The calcination of limestones pre- 
sents other important problems, 
which can only he solved by experi- 
ment. 

Limes, hydraulic (artificial). Arti- 
ficial limes are applied to a number 
of important works. 

The artificial hydraulic limes are 
prepared by two methods ; the most 
perfect, but also the most expensive, 
consists in mixing with rich lime, 
slaked in any way, a certain propor- 
tion of clay, and calcining the mix- 
ture: this "is termed ‘artificial lime 
twice kihied.^ 

By the second process, any very 
soft calcareous substance is sub- 
stituted for the lime (such, for ex- 
ample, as chalk, or the tufas), which 
it is easy to bruise and reduce to a 
paste with water. From this a great 
saving is derived, but at the same 
time an artificial lime perhaps of 


not quite so excellent a quality as 
by the first process, in coiiseqiienc% 
of the rather less perfect amalgania* 
tion of the mixture. In fact, it is 
impossible by mere mechanical 
agency, to reduce calcareous sub- 
stances to the same degree of tiite- 
ness as slaked lime. Nevertheless, 
this second process is the more gene- 
rally followed, and the results to 
which it leads become more and 
more satisfactory. 

By a proper" regulation of the 
proportions, a degree of energy may 
be given to the factitious lime, 
which will render it equal, if not 
superior, to the natural hydraulic 
limes. ' ' 

It is usual to take twenty parts of 
dry clay to eighty parts of very rich 
lime, or to one hundred and forty of 
carbonate of lime. But if the lime 
or its carbonate should already be 
at all mixed in the natural state, 
then fifteen parts of clay will he suf- 
ficient. Moreover, it is proper to 
determine the proportions for every 
locality. In fact, all clays do not 
resemble one another to such an ex- 
tent as to admit of their being con- 
sidered as identical : the finest and 
softest are the best. 

The artificial hydraulic limes are 
intended to supply the place of the 
natural ones in tliose countries where 
the argillaceous limestone is entirely 
wanting, and they are consequently 
sold in Paris and other continental 
cities. 

Lime-tree (the) is common in Eu- 
rope, attains considerable size, is very 
light-coloured, fine and close in the 
grain, and is used in the construc- 
tion of piano- fortes, harps, etc, : it is 
particularly suitable for carving, 
from its even texture and freedom 
from knots. The works of Gibbons 
at Windsor Castle, and in St. Paul’s, 
London, are of the lime-tree. 

Limning, a term formerly applied to 
portrait-painting, is drawing or 
painting the body and limbs of the 
human figure. 

Limoges, a kind of surface enamel- 
ling, which represents gems by the 
use of small globules of transparent 
colour over silver tinsel. It takes 
its name from Limoges in France^ 
where it was brought to perfection 
in tlie fifteenth century. Limogeis 
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also applied to a variety of earthen- 
ware known by its glpe. 

Xiinch-pm, the small pin, in carts, etc., 
that is put at the ends of the axle- 
tree to confine the wheels on them 
steadily. 

Ijinear perspective is that which 
describes or represents the position, 
magnitude, form, etc., of the se- 
veral lines or contours of objects. 

Iiinen, a cloth manufactured from the 
fibre of flax. About 400,000 tons of 
this fibre are grown annually. 

Iiink-motion, an arrangement for 
reversing steam-engines: it is used 
in locomotive engines instead of the 
reversing forks, and consists of a 
link with a slot from end to end, 
into w'hich a guide-block fits, and 
is connected to the slide-valve rod : 
the rods of the two eccentrics are 
connected one to each end of the 
link, which is raised or lowered, or 
held in a central position, by appa- 
ratus attached to the centre of it, 
moved by the reversing lever. 
When the link is in a central po- 
sition with regard to the slide-valve 
rod, the guide-block remains station- 
ary, as it is then at the centre upon 
w£ieh. the link vibrates. When the 
link is up, the guide-block is at the 
lower end, and the slide receives 
motion from the backward eccentric. 
When the link is dowm, it receives 
motion from the forward eccentric. 
See plate 8, elaborately drawn and 
explained in Vol. 79% in ‘Weale’s 
Endimentaiy Series.’ 

Xtinks, in locomotive engines, are flat 
or round pieces of iron with round 
holes at each end: they axe used 
to connect together, by bolts, difle- 
rent parts of the mechanism of the 
engine. 

Xiinseed oil, an oil obtained from lin- 
seed by pressure. It has the fullest 
body and dries better or oxidises more 
readily than any of the three oils 
(linseed, nut, and poppy) in use with 
artists ; its colour is a strong yellow, 
but this efiect does not arise from the 
action of the Are in extracting the oil, 
but from the pellicle which covers the 
grains, and which contains a strong 
colouring matter soluble in ofl. Lin- 
seed oil, cold drawn, is equally co- 
loured with the other sorts, but, like 
the yellow of wax, this colour is re- 
moved by exposure to the sun. 


I Lintel, a piece of timber or stone 
, placed horizontally over a doorway 
or %vindow, to support the superin- 
' cumbent weight. — ‘ And ye shall 
take a bunch of hyssop, and dip it 
in the blood that is in the basin, and 
strike the lintel and the two side- 
posts with the blood that is in the 
basin ; and none of you shall go out 
at the door of his house until the 
morning .’ — Eccodvs xii. 22. 
Liquation, a metallurgical process of 
sweating out by heat an easily 
fusible metal from one which is 
more difficult of fusion. 

Liquid rubiate, or Liquid madder 
lake, is a concentrated tincture of 
madder, of the most beautiful and 
perfect rose-colour and transparenc 3 % 
it is used as a water-colour only m 
its simple state, diluted with pure 
water, with or without gum; it 
dries in oil, by acting as a dryer to 
it. Mixed or ground with all other 
madder colours, with or without 
gum, it forms combinations which 
work freely in simple water, and 
produce the most beautiful and per- 
manent effects. 

Litharge, yellow protoxide of lead, 
produced by passing a regulated 
current of air over melted lead. 
Lithia, the oxide of lithium. This 
was found in large quantities in a 
hot spring rising at the extreme 
depth of Clifford Amalgamated 
Mine in Comw'all, and also in other 
hot springs. Lithia is manufac- 
tured in large quantities from lithia 
- mica for medical purposes. 

Lithium, a brilliant white metal dis- 
covered in 1808 by M. Aifwedson in 
a mineral called petatite. It has 
since been found in other things, but 
in such small quantities that it has 
not been applied to any practical 
purpose, (See Metals.) 
Lithochrome, or Chromolitho- 
graph, a coloured lithograph. (See 
Lithogi'aphy.') 

Lythoglyph, an engraved gem. 
Lithography, the art of drawing and 
engraving on stone, and taking im- 
pressions from the same at press, 
similarly to copper-plate printing, 
but differing in manipulation. 
Lithostrotum, a pavement com- 
posed of small pieces of coloured 
marble. 

Lithotiutj a process of drawing « 
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stone, invented by Hardwicke, now 
but seldom -used. 

Little winzs, in mining^ an under- 
ground shaft, sunk from the hori- 
zontal drift, by which the top of the 
winzs communicates with^ the side 
or bottom of the great working shaft. 

Lixiviation, the process of removing 
by water any salt, such as alum, 
from the impure material with which 
it is combined, 

Lixivium, the liquor drawn off from 
the substances containing the salt 
which has been dissolved out. ^ 

Llama, a kind of camel belonging to 
South America, (See Alpaca.) 

Lloyd*s Eegister, Lloyd’s rules for 
British and foreign shipping exert 
a most essential and pow’^eiful in- 
fluence on the construction and 
science in the building of shipping 
of this country as well as those of 
continental and transatlantic mari- 
time nations. Insurances from loss 
can only be made at Lloyd’s by con- 
forming to the rules laid down by 
competent surveyors. See Vol. 54* 
in ‘Wcale’s Kudlmentary Series.’ 

Load, the quantity contained in a 
load of various materials differs con- 
siderabl}'. 

A load of coals at 

Newcaf'tle is . . 1 ton of 20cwt. 

„ Morpeth „ 15 or 16 cwf. 

„ in Lancashire „ . 25 cwt, 

„ Corn „ . .40 bushels. 

„ Straw „ . .11 cwt. 64 lbs. 

„ Hay „ . .19 cwt. 82 lbs. 

„ Bricks „ • . 500. 

„ Mortar „ , .27 feet. 

„ Timber 1 inch 

plank „ . . 600 square feet. 

»9 ii ^ n • * 200 ,, 

,, „ 4 „ . . 150 ,, 

Load of ore, in mining^ in Derby- 
shire it is the quantity of lead ore 
contained in nine dishes. 

Load water-line, the mark on a 
ship which the water makes when 
she is loaded. 

Loam, a natural mixture of sand and 
clay : in the neighbourhood of Lon- 
don, loam consists of fine reddish- 
grey sand 87 parts, alumina 13 parts 
= 100 . 

Lobbs, in mining, subterranean stairs. 

Local colours are such as faithfully 
imitate those of a particular object, 
or such as are natural and proper for 


each particular object in a picture; 
and colour is distinguished by the 
term trial, because the place it fills 
requires that particular colour, in 
order to give a greater character of 
truth to the several colours around it. 

Lock, a mechanical contrivance to 
fasten a door, gate, or any place or 
anything for security. A vast deal 
of ingenuity has been exercised to 
prevent false openings : keys of va- 
rious kinds are made to fit the wards 
(interior contrivances), and prevent 
what is called picking, the key being 
made only to suit that lock belong- 
ing to the possessor. 

Locker, a small closet or cupboard : 
lockers were used in churches to hold 
sacred relics. 

Lockrand, a course of bond stones, 
or a bonding course, in masonry. 

Locust-tree (the) of North America 
is of a greenish-yellow; is tough 
and durable, and used for trenails for 
ships, for posts, stakes, paling, etc. 

Lode, in mining, a vein of ore. 

Loft, a room in the roof of a building ; 
a store-room in a theatre ; a deposi- 
tory for hay and com in a stable ; a 
music-loft; a singing-loft ; a rood- 
loft in a church. 

Lofty tin, a Cornish Miner's term, 
rich, massive, and rough tin. 

Log, in navigeUion, a small triangular 
piece of board balanced by a thin 
plate of lead so as to swim perpen- 
dicularly, and, being fixed to a line, 
is used for measuring the ship’s way. 

Logarithms are the artificial num- 
bers used to facilitate or abridge 
arithmetical calculations, and may 
be considered as expressing the re- 
lation between an arithmetical and 
geometrical series of terms, or be- 
tween ratios and the measures of 
ratios, and are the indices or expo- 
nents of a series of numbers in geo- 
metrical progression. Their origin 
and nature are easily explained. 

^ In arithmetical series the quan- 
tities increase or decrease by the 
same difference, but in a geometrical 
series they increase or diminish by a 
common measure. The first of the 
following lines is an example of 
arithmetical progression ; the other 
lines, geometrical progression : — 

1— 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

2— 1, 2, 4, 8, 16, 32, 64, 128, 256, 512. 




hOm TIMBERS. X0Z 


3 — 1 , 3 , 9 , 27 , 81 , 243 , 720 , 2187 , 
6561 , 19683 . 

4— 1, 10, 100, 1,000, 10,000, ete. 

Here consider the upper line as 

the index to all the rest ; every term 
of it is the logarithm of a correspond- 
ing term in each of them ; and it is 
evident that an infinitude of other 
lines, or any one of the same lines, 
varying the point of commencement, 
and containing numbers in geometri- 
cal progression, might be added, to 
all of which the same arithmetical 
series might furnish logarithms. 
Iiogeum, the pulpitum or wooden 
stage of a theatre, placed upon the 
proscenium or permanent stage.^ In 
the Greek theatre the pulpitum 
extended into the orchestra beyond 
the proscenium. 

Loggia, the corridor or gallery of a 
palatial building. 

Logium, a hovel or outhouse. 
Logwood, from Campeachy, Jamaica, 
Ilonduras, etc., is largely used as a 
purple or dark-red dye-wood. 
Lombardic Axeliiteetnre, a style 
„ , which immediately succeeded the 

' decline of the Roman style. 

; Lombardic Scbool of Painting. 

L The distinguishing characteristics of 

I this school are, grace, an agreeable 

: I taste for design, without great cor- 

I rectness, a mellowness of pencil, and 

a beautiful mixture of colours. An- 
tonio Allegri, called Correggio, was 
the father and the greatest ornament 
I i of this school: he began by imitating 

I nature alone, hut as he was chiefly 

I delighted with the graceful, he was 

I i careful to purify his design; he made 

i his figures elegant and large, and 

varied his outlines by frequent un- 
I dulations, hut was not always pure 

and correct, though bold in his con- 
^ ceptions. Correg^o, painted in oil, 

f a kind of painting susceptible of the 

! greatest delicacy and sweetness ; and 

. as his character led him to cultivate 

^ ' the agreeable, he gave a pleasing, 

j captivating tone to all his pictures. 

; London white, a pure white lead 

prepared with care, and ground to a 
state of considerable fineness. (See 
White Lead.') 

Longitude, length; the distance of 
any part of the earth, east or west, 
from London, or any other given place 
S Long timbers, inship-bniidin^t those , 

timbers in the cant bodies which 



reach from the doad-W’-ood to the 
second futtock-head. 

Loobs, tin slime or sludge. 

Loof, in navigation, pronoimccd luff, 
a term applied when a ship going 
large before the wind, is brought 
close by the wind ; to put the helm 
towards the lee-sidc. 

Loop, a part of a block of cast-iron, 
broken or melted off from the rest. 

A rail of bars joined together 

like agate, to he removed in and out 
at pleasure. A hinge of a door*. 

Loop-hole jU narrow opening or cre- 
nelle used in the battlements of the 
castles of the early English. 

Lord of the laud,' in Cornwall, the 
person in whose land a mine is. The 
‘Lord ’ reserves to himself a certain 
portion for granting liberty to work 
the mine in his land. This is the one- 
sixth, one-seventh, or one-sixteenth 
of the ore raised, or of the value of 
it, or any other proportion, free of 
expense, and called the ‘ dues’ or, in 
Derb^'shire, the * dish.’ 

Lord’s mear, in mining, in Derbyshire, 
one mear of ground that always be- 
longs to the lord of the mine. 

Lorication, the filling of walls with 
mortar. 

Lot, in mining, a certain portion of 
the ore which is reserved for the lord 
of the mine for protecting the miners* 
privileges. 

Louchette, a kind of spade, or rather 
a collection of spades, used for cutting 
turf under water. 

Lougb, in mining, a natural opening 
in the mine lined with bunches and 
knobs of ore. 

Louvre, a lantern ; a turret on tlie 
roof of an ancient hall or kitchen 
for the escape of smoke and for ven- 
tilation, now made an ornamental 
and pleasing object. 

Low-pressure engine. Ijow-pres- 
sure steam-engine is when the steam- 
engine is worked at a low pressure of 
steam, when the steam is drawn off 
into a condenser apparatus. (See 
Steam-engine.) 

Loxodromics, art of oblique sailing 
by the rhomb, which always makes 
equal angles with every meridian. 

Lozenge, in geometry called a rhomb, 
and when the sides are unequal, a 
rhomboid ; in heraldry, a four-cor- 
nered figure, resembling a pane of 
glass in old casements. 
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Iiozenge moulding, a name given 
to the Norman style of mouldings 
and ornaments, which are shaped 
like lozenges. 

liubricate, to make smooth or slip- 
pery. 

liUbricator, an oil-cup or other con- 
trivance for supplying oil or grease 
to rubbing surfaces, in order to di- 
minish friction. 

Iiucerna, an oil-lamp. The Greeks 
and Komaiis originally used candles ; 
but in later times these were chiefly 
confined to the houses of the lower 
classes. 

liUgsail, in navigation, a small sail 
hoisted occasionally on the mast of 
a boat or small vessel. 

XiUnette, a small semicircular window 
above a square one, bounded by cir- 
cular roof. 

liUte, a clayey or pasty matter em- 
ployed for closing the joints of appa- 
ratus exposed to heat. 

Lyclmus, a lamp suspended, or a 
pendent light. 

Lysis, some member above the corona 
of a podium, introduced in temples, 
and in the scene of a theatre. 

Iiythrode, a variety of nepheline, 
used for ornamental purposes. 
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MaccMuisti, a school of Italian ar- 
tists, who followed the fanciful and 
exaggerative stylo, rather than the 
natural. 

Macellum, a market-place for all 
kinds of provisions. 

Maceria, a rough wall. 

Machicolations, openings formed for 
the purpose of defence at the top 
of castles and fortifications, by set- 
ting the parapet out on corbels, so 
as to project beyond the face of the 
\vall. 

Machinse Organa, defined by Vi- 
truvius, in his 10th book, as con- 
trivances for the concentration and 
application of force, wMch are known 
by the names of instruments, me- 
chanical powers, machines, engines, 
etc. 

Machinery,. general tem applied 


to mechanical combination of parts 
for collecting, controlling, and using 
power, or for producing works which 
may otherwise be, more or less per- 
fectly, made with the hands. The 
first class of these combinations is 
usually distinguished by the name 
of engines ; the second, by that of 
machines. 

Engines, or machines for accumu- 
lating and applying power, are distin- 
guished from, each other according 
to the matei-ial employed in the 
production of their power, as air- 
engines, water-engines, gas-engines, 
steam-engines, electric engines, etc. 

Machines employed in the manu- 
facturing arts are named according 
to their products, as lace-machines, 
rope-machines, paper-machines; or 
to the processes they perform, as 
spinning-machinery, printing-machi- 
nery, sawing-machinery, etc. 

The materials of which machinery 
is composed are, wood of vai-ious 
kinds, iron, brass, copper, and other 
metals, with flexible materials for 
bands, cords, etc., as wool, caout- 
chouc, and leather. 

The several parts of machinery 
are, frames, plummer-blocks, car- 
riages, bolts and nuts, pins, shafts, 
wheels, pinions, levers, cranks, 
springs, screws, pulleys, riggers, 
bands or belts, and cords, etc., 
studs, tappet^ wedges, rods, cylin- 
ders, tubes, pistons, valves, buckets, 
floats, weights, beams, racks, chains, 
clutches, winches, etc. (See also 
Vols. 114 and 115, for popular 
elucidation, in. ‘Weale’s Eudimen- 
tarj" Series.’) 

The power of engines, as distin- 
guished from machines, depends 
upon the nature of the material from 
which their power is gathered. The 
mere mechanical eflect of every 
piece of machinery is calculable 
upon its combinations of certain 
elementary forms, commonly termed 
the mechanical powers, with deduc- 
tions from the effect of these for 
friction between the parts, for rigi- 
dity of parts which are theoretically 
supposed to he perfectly flexible, 
and for the elasticity of parts which 
are supposed to be perfectly rigid. 

The mechanical powers, some- 
times described as six in number, 
viz, the lever, the wheel and axle* 
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ttie pulley, tlie inclined plane, the 
wedge, and the screw, are reducible 
to two only, viz. the lever and the 
inclined plane, in each of which the 
effect produced is just as many 
times greater than the power em- 
ployed, as the space through which 
the power moves is greater than 
the space through which the effect 
is continued. Thus, if with a lever 
a weight be raised ten times greater 
than the weight or power by which 
it is raised, this weight or power 
will have to move through ^ ten 
times as much space as the height 
through which the greater weight is 
raised. 

Madder, a substance used extensively 
as a source of dyes and colours. It 
is the root of the Ruhia tinctorium. 
The madder extract is used for a 
considerable variety of colours, as 
purple, black, chocolate, red, pink, 
etc. These colours are obtained by 
extracting the colour of the^ root 
with water and acting upon it by 
acids or alkalies. 

Madder carmine, or field’s ear- 
mine, is, as its name expresses, pre- 
pared from madder. It differs from 
the rose lakes principally in texture, 
and in the greater richness, depth, 
and transparency of its colour, which 
is of various hues, from rose-colour 
to crimson. 

Madder orange, or Orange lake, 
is a madder lake of an orange hue, 
varying from yellow to rose-colour 
and brown. 

Madder purple. Purple rubiate, 
or PioWs purple, is a very lich 
and deep carmine, prepared from 
madder. Though not a brilliant 
purpl^ its richness, durability, 
transparency, and superiority of 
colour, have given it the preference 
to the purple of gold purple, and to 
burnt carmine. 

Madder yellow is a preparation 
from the madder-root. The best is 
of a bright colour, resembling In- 
dian yellow, but more powerful and 
transparent^ though hardly equal 
to it in durability of hue ; metallic, 
terrene, and alkaline substances 
acting on and reddening it as they 
do gamboge ; even alone, it has by 
time a natural tendency to change 
m appearance. (See Rubiacme.) 

Meemana, seats in the upper porti- 


coes of the Eoman forum, from 
whence spectators witnessed the 
combats of gladiators. 

Magilp or Megylp, linseed oil which 
1ms been long e.xposed to the oxidi- 
sing influences ot the air mixed with 
a certain proportion of mastic var- 
nish. It is much used by artists. 

Magnase black, a black used for dry- 
ing in oil without addition. 

Magnesium, a metal which is the 
base of the ordinary magnesia of 
commerce. It was first discovered 
by Davy, but it is only of late years 
that it has been obtained in any 
quantity. It is a beautiful white 
metal. It burns very readily, forming 
magnesia, and giving out a beautiful 
light. It has been much used for 
producing scenic effect and for fire- 
works. 

Magnet, a bar of steel imbued with 
that form of electricity called mag- 
netism. It is the ‘ compass-needle ’ 
of the mariner, and is used in sur- 
veying and other instruments to in- 
dicate the true north. 

Magnetism, a form of electrical force 
which appears to be constantly act- 
ing at right angles to the direction 
of the electrical currents, which cir- 
culate around the earth from E. to W, 

I This is the cause which compels a 
compass-needle or any magnetised 
bar to point N. and S. 

i Mabogany is a native of the West 
Indies and the country round the 
Bay of Honduras. It is said to be 
of rapid growth, and so large that 
its trunk often exceeds 40 feet in 
length, and 6 feet in diameter. 
Spanish mahogany is imported from 
Cuba, Jamaica, Hispaniola, St. Do- 
mingo, and some other of the West 
India Islands, in logs from about 
20 to 26 inches square and 10 feet 
long. It is close-grained and hard. 
There is also African mahogany. 
All the species are used for many 
purposes, more particularly for su- 
perior household furniture. Hon- 
duras Mahogany, Specific gravity, 
0-56 ; weight of cubic foot, 65 lbs.; 
weight of a bar 1 foot long and 
1 inch square, 0-243 lb. ; will bear 
on a square inch, without perma- 
nent alteration, 8,800 lbs., and an ex- 
tension in length of 420 ; weight of 
modulus of elasticity for a base f 
inch square, 1,500,000 lbs.; height of 
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modulus of elasticity, 6,570,000 feet ; 
modulus of resilience, 9*047 ; specific 
resilience, 16*1. (Tredgoid.) 

Compared with cast iron as unity, 
its strength is 0*24 ; its extensibility 
2*9 ; and its stiffness, 0*487. 

Mahl-stick, a stick used by painters 
to rest the hand on while painting; 
the end which rests on the canvas "is 
covered with cotton wool and soft 
leather to prevent its injuring the 
canvas. 

Main links, the links in the parallel 
motion which connect the piston- 
rod to the beam of a steam-engine. 

Mainmast of a ship, a long piece of 
round timber, upright in the waist 
or middle of a ship. 

Majolica, a soft enamelled pottery, 
the characteristics of which are 
coarseness of ware, elaborate design, 
and prismatic glaze. It was first 
introduced into Italy from Majorca 
in the twelfth century, and was 
originally the work of the Moors. 

Malacliite, green carbonate of copper. 
It admits of a very high polish and 
is much used for inlaid work and 
jewellery. There is another species 
of a deep blue colour known as blue 
malachite. 

Malachite Green. (See Sice.) 

Malleable, in metallurgy, capable of 
being spread by beating or by 
rolling, — a distinguishing character 
of metals, but more especially of gold. 
When it flattens, a metal is said to be 
laminable ; when it draws as wire, 
ductile. 

Mallet, the wooden hammer used by 
sculptors and others. 

Malm, the name given to the soil 
most favourable for producing the 
hop in the south-eastern counties. 

‘ In Sussex, Surrey, and Kent, the 
land based upon the Upper Green- 
sand is kno'^yn by the name of 
Malm, and produces the greater part 
of the hops for which these counties 
are celebrated.’ 

Maltha, a mineral pitch, a variety of 
petroleum. 

Man Power. A man of average power 
produces the greatest effect when 
exerting a force of lbs. with a 
velocily of 2 feet per second, for 10 
hours in a day. (I'redgold.) A strong , 
man will raise and carry from 250 to 
300 lbs. (Desaguliers.) 

Manaeaybo is a furniture wood of 


moderate size, hard, as good as ma- 
hogany, and in appearance between 
that and tulip-wood. 

MancMneel, a large tree of the West 
Indies and South America ; it 
possesses the general character of 
mahogany, but has a poisonous and 
unwholesome sap. 

Mandrell, in mming, a tool something 
like a hack, but stronger, leaving 
both ends sharp and steeled. It is 
used for cutting the hard rock. 

Mandril, the spindle which carries 
the centre-chuck of a lathe, anti 
communicates motion to the metal 
to he turned : in small lathes it is 
driven by a pulley. 

Mandril-frame, the head-stocks or 
frame bolted to the end of a lathe- 
bed, for the purpose of supporting 
the mandril. 

Man-engine, in mining, an arrange- 
ment designed for low’ering tlie 
miners to the depths of the mine, and 
for raising them. It consists of a 
moving rod with platforms u]>on it, 
and platforms fixed at the sides of 
the shaft, or, of two rods with plat- 
forms upon each. 

‘ In some Cornish mines a contri- 
vance for taking down and bringing 
up the men has been adopted, called 
a man-engine. This consists of a rod 
about a foot and a half square, down 
one side of which there is a series of 
small platforms just large enough for 
a man to stand upon. Tut in motion 
by an engine, it moves slowly up and 
down, and the men step from the 
platform on the rod to corresponding 
platforms at the side of the shaft until 
they arrive at the bottom .’ — Mmes 
Commmion Shorts. 

Manganates, salts of manganese 
much used as disinfectants. The 
per-nian^anale of potash is Condy’s 
disinfecting fluid. 

Mai 2 ganese,a metal, the ores of which 
are various oxides. The black oxide 
of manganese is largely used in the 
bleaching processes, also for the pro- 
duction of oxygen gas, and by de- 
composing muriatic acid as a means 
of obtaining chlorine. It is also used 

* in glass manufacture for correcting 
the colorific power of the iron in 

. some of the materials used. 

Manganese brown. The hydrate of 
the deutoxide of manganese forms a 
brown pigment of great value to the 
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artist. The protoxide is a white 
powder and by exposure to the 
atmosphei-e it absorbs oxygen and 
becomes deutoxide or manganese 
brown. 

The natural manganese brown is 
a variety of pyrolnsite, whence the 
German" name Braunstein commonly 
used for the mineral. 

Miangrove, an aquatic tree, straight- 
grained, hard, and elastic : much 
used for ship-building. 

MEandieini gold, a brass containing 
80 parts of copper and 20 parts of 
zinc. 

Man-hole, an opening in the top of a 
boiler, used as an entrance when 
the boiler requires cleaning: it is 
covered by a strong plate bolted to 
the boiler plating, so as to be stean> 
tight. 

Man-hole cover, a strong plate of 
iron, bolted over the man-hole so as 
to be removable when required. 

Manipnlation, in mining, the manner 
of digging silver or other metals. 
A term now generally applied to 
the handicraft means by which mate- 
rials are wrought or effects are pro- 
duced. 

Manner is that habitude which paint- 
ers have acquired, not only in the 
management of the pencil, hut also 
in the principal parts of painting, 
— invention, design, and colouring. 
It is by the manner in painting that 
a picture is judged to be by the 
hand of Titian, Tintoret, Guido, the 
Caracci, and others. Some masters 
have had a variety in their manners 
at different periods of life, and 
others have so constantly adhered 
to one manner, that those who have 
seen even a few of them will imme- 
diately know them, and judge of 
them without any risk of a mistake. 

Mannerist, a term applicable to a 
painter whose pictures have a 
marked peculiarity and an unpleas- 
ing and tasteless sameness. 

Manometer, an instrument intended 
to measure the rarefaction and con- 
densation of elastic fluids in confined 
circumstances, whether occasioned 
by variation of temperature or by 
actual destruction, or generation of 
portions of elastic fluids. 

Mansard roof, of French origin, from 
the name of the inventor j a curb 
roof. 


Manse, a parsonage-house. 

Mansum eapitale, the chief man- 
sion, manor-house, or court of a 
'/lord. 

Mantelpiece, a beam across the open- 
ing of a fire-place, serving as a 
lintel or bressummer to support 
the masonry above, which is called 
the chimney-breast. 

Maple-wood is considered to be al- 
lied to the sycamore or the plane- 
tree; its colour is pale : much used 
for picture-frames and Tunbridge 
ware, ' ■ ■ ' 

Marble, a native carbonate of lime; it 
constitutes the masses of Mountain 
and Carboniferous limestone. It is 
sometimes perfecth’' white as in statu- 
ary marble, and it is often beauti- 
fully coloured. Marble is polished 
by being first rubbed with grit-stone, 
afterwards with pumice-stone, and 
lastly with emery or calcined tin. 
Marbles, with regard to their varie- 
ties of colour, are almost infinite: 
some are black, some white, and 
some of a dove colour. The best 
kind of white marble is called 
statuary, which, when cut into thin 
slices, becomes almost transparent, 
which propert}* the other kinds 
do not possess. Other species of 
marble are streaked with clouds and 
veins. Some marbles are easily 
wrought, some are very hard, other 
kinds resist the tools altogether. 
Artificial marble, or Scaglioia, is 
real marble powdered and mixed 
with plaster, and is used in co- 
lumns, basso-relievos, and other 
ornaments. 

Marble, white. Specific gravity, 
2*706 ; weight of a cubic foot, 169 
lbs.; weight of a bar 1 foot long and 
1 inch square, 1*17 lb.; cohesive 
force of a square inch, 1,811 lbs.; ex- 
tensibility, xaV* of its length ; weight 
of modulus of elasticit}’- for a base of 
an inch square, 2,520,000 lbs.; height 
of modulus of elasticity, 2,150,000 
feet; modulus of resilience at the 
point of fracture, 1*3 ; specific resi- 
lience at the point of fracture, 0*48 
(Tredgold) ; is crushed by a force 
of 6,060 lbs. upon a square inch 
(Eennie). 

Marcasite, abistilphite of iron, white 
iron pyrites. It -was frequently used 
for ornamental purposes. 

Marcus, a large iron-headed hammer^ 
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Margin, or Lock-rail, the flat part 
of the stile and rail of framed work. 

Marine engine, a steam-engine to 
propel a ship. Thei-e are various 
kinds of them, the beam, direct-act- 
ing, oscillating, trunk, high-pressure, 
as used in our new gun-boats, etc. 
(See Murray’s work, Vol. 80 , in 
‘ Weale’s Rudimentary Series.’) 

Market. The market or forum in 
the cities of antiquity was diflerent 
from the market in our English 
towns, where flesh meat, merchan- 
dise, etc., are usually sold. The 
Apostle Raul disputed with philo- 
sophers in the market at Athens: 
this and other evidences prove it 
to have been also a place of dispu- 
tation and public resort. 

Marline, a small line used for winding 
round ropes and cables. i 

Marmoration,a building witli marble, i 

Marmortinto, a style of wall decora- 
tion much used in the last century; it 
imitated marble by depositing, on an 
adhesive ground, dust of marble ar- 
ranged in the form of veins of marble. 

Marone, a class of impure colours, 
composed of black and red, black 
and purple, or black and russet 
pigments, or with black and any 
other denomination of pigments in 
which red predominates. 

Marone lake is a preparation of mad- 
der, of great depth, transparency, 
and durability of colour : it works 
well in water, glazes, and dries in 
oil, and is in all respects a good 
pigment : its hues are easily given 
with other pigments, but it is not 
much used. 

Marquetry, chequered or inlaid work 
with variegation, . a sort of veneer- 
ing, representing flowers, birds, and 
other figures. 

Mars, a prefix applied to pigments 
composed of earths coloured by oxide 
of iron. 

Masonry. The early Roman mason ry, 
both in public and^private buildings, 
was of far more durable materials, 
and of more accurate kind, than such 
as was executed in the decline of the 
Empire. It began to be uncemented 
blocks of stone, passed into the reti- 
ctilar work of the Republic, thence 
into the travertine, and descended 
into the mixture of tufo, and brick, 
with stucco facing. 

The chief kind of stones used in 


London masonry are Portland stone, 
Bath Oolite, and the Derb3"shireaud 
Yorkshire sandstones. These are 
used for buildings in general, as 
strings, window-sills, balusters, step^ 
copings, etc. St. PauFs Cathedral is 
constructed of Portland stone. The 
Houses of Parliament, of Derbyshire 
and Yorkshire stones. 

Yorkshire stone is used where 
strength and durability are requisites. 

Purbeck stone comes from Dorset- 
shire, and is mostly employed in 
rough work, as steps and paving. 

Byegate stone is used for hearths, 
slabs, and covings. 

Mortar is used by masons in ce- 
menting their works. (See Brick- 
laijlng. Cements, Mortars, etc.) In 
setting marble or fine work, plaster 
of Paris is used, and in water-works, 
tarras is employed. 

Tarras is a coarse mortar, durable 
in water and in moist situations. 
Dutch tarras is made of a soft rock- 
stone, found near Cologne, on the 
Rhine. It is burnt like lime, and 
reduced to powder bj’' mills, from 
thence carried to Holland, whence 
it has acquired the name of Dutch 
tarras. It is very dear, on account 
of the great demand for it in the 
construction of aquatic works. 

An artificial tarras is formed of 
two parts of lime and one of plaster 
of Paris: another sort consists of 
one part of lime and two parts of 
well-sifted coal ashes. 

Masques, grotesque faces used to fill 
vacant places, on friezes, panels of 
doors, keys of arches, etc. . 

Massicot, Protoxide of Lead, 
Yellow Lead, fusible at a red 
heat and combines Avith saline and 
earthy substances. 

Mast Carlings, in ship-luUding, large 
timbers at the side of the mast rooms 
that are left deep enough to receive 
the cross-chocks. 

Mastic, a cement used for the plaster* 
ing of walls. 

Mastic varnisk is easily prepared by 
digesting in a bottle, during a few 
hours, in a warm place, one part of 
dry picked resin Avith two parts or 
more of the oil of turpentine. 

Match, in mining, gunpowder put 
into a piece of paper several inches 
long and used for blasting the rock, 
(See Safety Fuse,) 
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Materiatio, according to Vitruvius, 
the timber-work of a roof. 

Materiation, felling of timber for , 
building. 

Hatlieniatics, a science which teaches 
to number and measure whatever is 
capable of it, comprised under lines, 
numbers, superficies, or solids. 


Mean {Derbyshire)^ thirty-two yards 
of ground in a vein of ore. 

Mear Stake, in mininy, a large stake 
driven into the ground to mark the 
boundaries of the mears. 

Measurement of earthwork. There 
are many works and tables published 
to facilitate the admeasurement of 




Matrix, the original die used for a 
coin or other article which has to be 

represented in relief. (Ja.Tmirix, 

from mater, mother), in mining, (see 
Vein Stuff), that portion of the 
contents of a mineral lode which 
holds the metalliferous matter. It 
may he quartz, or carbonate of 
lime, or any other such substance. 
It is sometimes used in the sense of 
being the original (the parent), from 
which the mineral ore has been 
produced. Schorl in a lode is spoken 
of by many miners as the matrix, or 
the mother of tin. * 3Iatrice, the 
place or substance in which anything 
is formed or produced; as the ma- 
trix of the metals; gang,’— Voa/t 
Webster, 

Matter. Quantities of matter in all 
bodies are in the compound ratio of 
their magnitude and densities ; for 
if the magnitudes are equal, the 
quantities of matter will be as the 
densities; and if the densities are 
equal, the quantities of matter will 
be as the magnitudes : therefore, the 
quantities of matter are universally 
in the compound ratio of both. 

Maull, in mining, the biggest iron 
hammer for breaking stones, driving 
wedges, etc. 

Mausoleum, a pompous funereal mo- 
nument, a costly sepulchre. 

Maximum and MiniTmTm . The ex- 
tremes of temperature or atmospheric 
pressure, or indeed of any force. 

Meander, a peculiar style of orna- 
mental design, in which the lines 
intedace one another; it is often 
used in decorating vases, and is also 
Bometiines met with in architecture. 


Slopes 2 to 1. 
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earthwork, which may be reduced 
in practice to the preceding geometri- 
cal forms, in one or more chains in 
length, as the case may be. The two 
chains marked b and c in the section 
will reduce to the forms in the dia- 
grams that precede. The dotted lines, 
fig. 1, show the section at the 
largest end, next to Bin the section ; 
and the dotted line, fig. 2, shows the 
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section at the smallest end, next to a 
in the section. 

The bottom piece, c, being reduced 
to a parallel throughout, is measured 
by multiplying the ai*ea of the end 
by the length : the two banks being 
equal, it will measure thus : 15' 0" x 
57' 0"xlS2' 0". 

The piece b, the middle or wedge 
piece, being parallel horizontally 
onlj’-, is measured by taking onc- 
half the vertical height : thus, 3' 6" x 
87'0"xl32'0". 

The tvro pieces u b form the two 
halves of a right-angled pyramid, and 
are. measured by multiplying the area 
of the end by one-third’ the height : 
therefore 7' 0" x 14' 0", the slope 
being 2 to 1, is equal to 98' 0" ; the 
area of the two bases then, l'0"x 
98' 0" X 44' 0", gives the cube quan- 
tity in the two. 

Measurement of shipping for 
tonnage (called the ‘new measure- 
ment ’) was regulated in the 5th and 
6th of George IV. By this Act 
certain rules were established for 
ascertaining the tonnage of ships, as 
well on shore as afloat, and of ves- 
sels propelled by steam ; and the ac- 
count of such tonnage, whenever the 
same shall have been ascertained ac- 
cording to the rules herein prescribed 
(except in the case of ships admea- 
sured afloat), it is enacted, shall be 
deemed the tonnage of such ships, 
and shall be repeated in every subse- 
quent registry of such ships, unless 
any alteration shall have been made 
in their form and burtlien, or unless 
it be discovered that the tonnage had 
been erroneously computed; and it 
is considered that the capacity of a 
ship is the fairest standard by which 
to regulate its tonnage ; that internal 
measurements mil aflbrd the most 
accurate and convenient method of 
ascertaining that capacity’-, and that 
the adoption of such a mode of ad- 
measurement will tend to the interest 
of the ship-builder and the owner. 

It was enacted that the tonnage 
of every sliip or vessel required by 
law to be registered shall, previous 
to her being registered, be measured 
and ascertained while her hold is 
clear, and according to the following 
rule : Bivide the length of the upper 
deck between the after-part of the 
stem and the fore-part of the stern- 


post into six equal parts. Depths : 
At the foremost, the middle, and the 
aftermost of those points of division, 
measure in feet and decimal parts of 
a foot the depths from the under side 
of the upper deck to the ceiling at 
the limber strake. In the case of a 
break in the upper deck, the depths 
are to be measured from a line 
stretched in a continuation of the 
deck. Breadths ; Divide each of 
those three depths into five equal 
parts, and measure the inside 
breadths at the following points ; at 
one-fifth and at four-lifths from the 
upper deck of the foremost and after- 
most depths, and at two-lift hs and 
four-fifths from the upper deck of 
the midship depth. Length: At 
half the midship depth measure the 
length of the vessel from the after- 
part of the stem to the fore-part of 
the stern-post, then to twice the 
midship depth add the foremost and 
the aftermost depths for the sum of 
the depths ; add together the upper 
and lower breadths at the foremost 
division, three times the upper 
breadth and the lower breadth at the 
midship division, and the upper and 
twice the lower breadth at the after 
division, for the sum of the breadths; 
then multiply the sum of the depths 
by the sum of the breadths, and this 
product by the length, and divide 
the final product by three thousand 
five hundred, which will give the 
number of tons for register. If the 
vessel have a poop or half-deck, or a 
break in the upper-deck, measure the 
inside mean length, breadth, and 
height of such part thereof as may 
be included within the bulkhead: 
multiply these three measurements 
together, and dividing the product 
by 92*4, the quotient will be the 
number of tons to be added to the 
result as above found. In order to 
ascertain the tonnage of open 
vessels, the depths are to be mea- 
sured from the upper edge of the 
upper strake. 

To ascertain the tonnage of steam 
vessels, it was also furtlier enacted, 
that in each of the several rules pre- 
scribed, when applied for the pur- 
pose of uscertajuing the tonnage of 
any ship or vessel propelled by steam, 
the tonnage due to the cubical con- 
tents of the engine-room shall be 
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deducted from the total tonnage of 
the vessel as determined hy the rules, 
and the remainder shall be deemed 
the true register tonnage of the said 
ship or vessel. The tonnage due 
to the cubical contents of the engine- 
room shall he determined in the fol- i 
lowing manner : measure the inside 
length of the engine-room in feet 
and decimal parts of a foot from 
the foremost to the aftermost bulk- 
head, then multipl}^ the said length 
by the depth of the ship or vessel at 
the midship division, as aforesaid, 
and the product by the inside 
breadth at the same division at two- 
fifths of the depth from the deck 
taken as aforesaid, and divide the 
last product by 92-4, and the quotient 
is deemed the tonnage due to the 
cubical contents of the engine-room. 

Measurement of standing timber. 
Measure from the tree ten, twenty, 
thirty, etc,, feet, and then plant the 
theodolite level : direct the telescope 
to the bottom of the tree, and observe 
the degree and tenth of depression 5 
and to the top of the tree, the degree 
and tenth of elevation. When the 
timber has been previously felled, it 
is customary, in measuring, to girt a 
string round the middle of the tree, 
and fold it twice, which will give the 
fourth part of the girt, and which is 
considered the true side of the square; 
then the length is measured from the 
butt-end of the tree, so far up as the 
tree will hold half a foot girt, or, 
more properly speaking, quarter- 
girt; that is, the line six inches 
■when twice folded. Various tables 
are published, to assist the timber- 
measurer in the performance of his 
duty. All timber is bought and 
sold by the load, and a load is esti- 
mated at forty feet of unhewn or 
rough timber, and fifty feet of hewn 
timber, which is supposed to ■weigh 
one ton, or twenty hundredweight. 

Measurement of base lines, the 
whole of the operations connected 
with the execution of a trigonome- 
trical survey of a countrj", require 
the most scrupulous care, and a large 
amount of skill, that the many errors 
which are inseparable from the in- 
struments that are used, and the 
several processes that must be fol- 
lowed, may be diminished as far as 
practicable, and the necessary pre- 


I cautions taken, whereby the correc- 
tions to the observations and mea- 
surements may be applied, so as to 

; produce the greatest amount of 
accuracy with the least alteration of 
the given elements. 

Of these processes, the primary is 
that which consists in the accurate 
measurement of the distance between 
two stations A and B, designed to 
serve as the base, to which the whole 
extent of country intended to be 
surveyed is to be referred. 

This measurement is generally ex- 
pressed in terms of the standard of 
length of the country in ■whicli the 
operation is carried on, althouglu the 
actual measurements may iii the 
first instance have been given in 
terms of some other standard. It is 
not, however, requisite that the 
measurement of the base should pre- 
cede the angular observations, and 
although generally it is first under- 
taken, it can be equally well done 
when everj’- other portion of the 
work has been completed. 

The selection of a site for the base 
is a matter of considerable import- 
ance ; a level plain or ground with as 
little undulation as possible, and a 
distance varying from five to eight 
miles, is to be preferred; the extre- 
mities of the base being sufficiently 
elevated (either from the nature of 
the ground or by the use of an arti- 
ficial stage) above the surrounding 
country to allow of other stations C 
and D being seen, and these should 
be so situated as to form well-condi- 
tioned triangles with the base A B, 
inasmuch as small errors in the 
measurement of very acute angles 
would produce large errors in the 
lengths of the sides deduced from 
them. 

It must not, however, be inferred, 
that a perfect level is absolutely re- 
quisite for the measurement of a base 
line. That situated on Salisbury 
Plain has now been twice measured, 
although there is a difference of level 
of 428 feet between its two extremi- 
ties. 

Mechanical powers are contrivances 
by which we are enabled to sustain 
a great weight or overcome a great 
resistance by a small force : these are 
the wedge, the inclined plane, the 
screw, and the lever. 
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I^eclianics, tliat branch of practical 
science which considers the laws of 
equilibrium and the motion of solid 
bodies ; the forces by which bodies, 
w'hether animate or inanimate, may 
be made to act upon one^ another ; 
and the means by which these 
forces may be increased so as to 
overcome those which arc more 
powerful. The terra Mechanics was 
originally applied to the doctrine of 
eqdilibrium. It is now, however, 
extended to the motion and cquiH- 
brium of all bodies, whether solid, 
fluid, or aeriform. The complete ar- 
rangement of mechanics is now made 
to embrace, besides, the pressure and 
tension of cords, the equilibrated 
polygon, the catenary curve, suspen- 
sion bridges, the equilibrium of 
arches and the stability of their 
piers, the construction of oblique 
arches, the equilibrium of domes and 
vaults with revetments, the strength 
of materials, whether they be of 
■wood or iron, dynamics (or the 
science of moving bodies), with 
hydrostatics, pneumatics, and hy- 
draulics. 

Definitions are explanations of 
terms by means of other terms, the 
meanings of which are understood ; 
we shall assume that the term 
^4’e^V7/l^ will be accepted without ex- 
planation. 

Dep. Everything winch has 
■weight is called matter j and a body 
is a portion of matter limited in every 
direction. 

Def. Space is that which con- 
tains or is capable of containing 
matter, and is continuous and in- 
finite. 

Def. a body is said to be abso- 
lutely at rest as long as it remains 
ill the same position in space ; and 
to be absolutely in motion ■while it is 
in the act of changing its position in 
space. 

Dep. a body is said to be rela- 
tively at rest as long as it remains in 
the same position with respect to 
some other body with regard to which 
its state is to be considered ; and to 
be relatively in motion while it is in 
the act of changing its position with 
respect to this body. 

The states of rest and motion 
which we have generally to con- 
sider are relative and not absolute. 


Thus we have to consider the mo* 
tion of a locomotive relatively to 
the surface of the earth, and not 
the absolute motion made up of 
this and that of the earth itself, 
and the motions of the parts of the 
engine relatively to the frame of 
the locomotive 'without regard to 
the motion of the whole along the 
road. 

Def. Force is any cause which 
produces or tends to produce a 
change in the state of rest or motion 
of a body. 

Forces are mefisurcd by the etfects 
which they produce, and hence in 
considering etiects of dilFerent Idnds 
difterent measures of forces may be 
introduced. 

When a body is acted upon by only 
a single force, a change in its state 
of rest or motion will always take 
place ; but t'wo or more forces acting 
on a body at the same time may 
counteract each other’s effects, so that 
the body may be in exactly the same 
state as though these forces were not 
acting upon it. 

Def. Two or more forces which 
counteract each other’s effects are 
said to be in equilibrium. 

Medallion, in architecture, any cir- 
cular tablet on which figures are em- 
bossed ; busts, etc. 

Mediaeval, relating to the middle 
ages. 

Medinm, the menstruum or liquid 
vehicle, with which the dry pigments 
are ground and made ready for the 
artist’s use. 

Medlar tree. The wood is white and 
soft, but not much used excepting 
for walking sticks on account of its 
small size. 

Meerschaum, a silicate of magnesia, 
found in the native state on the 
shores of the inland seas of Europe, 
used for the manufacture of tobacco 
pipes. 

Me^lp, a vehicle used by oil 
painters. (See MayUp.) 

Member, a moulding; either as a 
cornice of five members, or a base of 
three members, and applied to the 
subordinate parts of a building. 

Mensuration is the application of the 
science of arithmetic to geometry, 
by which we are enabled to discover 
■fche magnitude and dimensions of any 
geometrical figures, whether solid or 
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superficial. To enable us to express 
tWs magnitude in determinate terms, 
it is necessary to assume some mag- 
nitude of the same kind as the unit, 
and then, by stating how many 
times the given magnitude contains 
that unit, we obtain its measure. 

The different species of magnitude 
which have most frequently to be 
determined are distinguishable into 
six kinds, viz. 1. Length. — 2. Sur- 
face. — 3. Solidity, or capacity. — 4. 
Porce of gravity, commonly called 
weight.— 5. Angles. — 6. Time. 
Menstmum. (See Mcdhim.') 
Mellowness, richness of tone in a 
picture ; absence of harsh colouring. , 
Merchant bars, in metallurgy, iron 
in a finished state fit for the market ; 
iron after the puddled bars have been 
piled and reheated and rolled. ^ 
Mercury, Quicksilver, a mineral 
found native and as a sulphuret. 
Specific gravity, i3'568 (Brisson) ; 
weight of a cubic inch, 0 ’4918 lb.; j 
expands in bulk by 1° of heat, 
(Dulong and Petit) ; weight of mo- 
dulus of elasticity for a base of an 
inch square, 4,417,000 lbs.; height of 
modulus of elasticity, 750,000 feet. 
(Dr. Young, from Canton’s Experi- 
ments.) I 

Mere or Meer, a name frequently 
given, in England and the Nether- 
lands, to inland lakes or sheets of 
fresh water, such as Windermere, 
Whittleseamere, Ugg-mere, Soham- 
mere, in England, and the Egmonder 
meer, Funner meer, and Haarlemmer 
meer, etc., in the Netherlands. The 
terra is most frequently used in the 
latter countiw, where, prior to 1440, 
there were niore than 150 meers, of 
which 85 occupied an area of 177,83*2 
acres, since drained and reclaimed, 
in the provinces of North and South 
Holland ; and where also the Haar- 
lemmer meer, covering an area of 
45,230 acres, is now in course of 
di'a inage. 

As the meers, in fen-lands, serve 
as reservoirs to hold a portion of the 
surplus rain-water failing on the 
district of which they form a part, 
their being dyked off and drained, 
where of considerable extent, has 
mo' t important effects on the neigh- 
bouring lands, by contracting the 
area of the reservoir or catch-water 
basin of the district. But as these 


drainages generally oblige improve- 
ments in the outfalls, their result is 
mostly beneficial to the other lands. 

The beds of the Dutch meers are 
from 10 to 20 feet below the level of 
the lowest point of the natiu*al outfall 
in their districts ; consequently they 
are always drained by mechanical 
means. Windmills have been em- 
ployed to drain the land, in the 
hJ'etherlands, from time immemorial ; 
but the drainage of the meers was 
not commenced until 1440, about 
which period windmills and draining 
machinery were considerably im- 
proved ; and as late as 1840, wind- 
mills for draining purposes continued 
in fa%mur with the Dutch engineers, 
in preference to steam engines : and 
at that date, 12,000 windmills were 
employed to drain the polders, in the 
Netherlands, and only five small 
steam-engines, the largest not ex- 
ceeding 30 horse power : the average 
consumption of fuel was 20 lbs. of 
coal per horse-power per hour. 

In the English fens, steam had 
in a great measure superseded wind- 
mills for drainage purposes ; but the 
consumption of fuel Avas nearly as 
great as in the Dutch engines. 

In 1839, the Dutch States-General 
decreed the drainage of the Haarlem- 
mer meer, and voted eight millions 
of florins for that purpose, to which 
tAvo millions more were subsequently 
added, making the total sum of 
£834,000. 

The Haarlemmer meer formed part 
of the great drainage district of 
Bhynland, which lias an area of 
305,014 English acres : prior to 1848, 
this area was occupied by 56,609 
acres of meers and Avater-courses, 
nearly all in communication with 
each other, forming Avhat is called 
the hoezem, or catch-Avater basin of 
the district ; the surface of the Avater 
being maintained at the loAvest level 
of natural sluiceage, by sluices at 
Katwyk into the North *Sea, and at 
Sparndam and Halfvveg into the Y, 
or the southern end of the Zuyder 
Zee. 

Above the boezem are 75,367 acres 
drained into it by natural level ; and 
at depths from 2 feet 6 inches to 4 
feet helowit Avere 170 polders covering 
an area of 135,850 acres ; and 37,198 
acres divided into 28 polders which 
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were formeiiy meers, but are now 
drained, and whose beds are on an 
average 14 ft. below the level of the 
boezem. 

The surplus rain and infiltration 
waters from the 173,0-18 acres of 
pokler-Iand are lifted into the boe- 
zem by the united action of 261 
large windmills, with an average 
force of 1,500 horse-power. 

Drainage of theHaarlemmer ineer, 
which forms part of the boezem or 
bfisin, will deduct 45,230 acres from 
its area, and reduce it to 11,379 acres, 
or ith part of its former size : whilst 
the land surface drained into it will 
be increased from 229,657 to 293,735 
acres. 

The average level of the boezem is 

10 inches below the ordinary low 
water, and 27 inches below 'high- 
water mark in the Y or Zuyder Zee ; 
and 7 inches above low water, and 
57 inches below ordinary high water, 
in the North Sea. 

The bed of the Haarlem Lake "was 

11 feet below the wdnter level of the 
boezem; and when drained, the 
maximum lift was from 16 feet 6 
inches to 17 feet, according to the 
state of the wind, which raises or 
depresses the surface of the water in 
the canals very considerably. 

The water contents of the Haar- 
lemmer meer which had to be pumped 
out, including the additional quan- 
tity arising from the surplus rain and 
infiltration daring the draining, were 
estimated at 800,000,000 cubic metres 
or tons. 

The greatest quantity of monthly 
drainage when the meer was pumped 
out was estimated at 36,000,000 tons, 
and the annual average surplus of 
rain-water, etc., at 54,000,000 tons, 
to be lifted, on an average, 16 feet. 

The Dutch engineers were gene- 
rally in favour of windmills, or a 
combination of windmills and steam- 
engines, for pumping out the meer ; 
butin 1841, thelate king, William II., 
by the advice of a commission, 
d’ecreed that steam-engines only 
should be employed for the purpose ; 
and in 1842, at the suggestion of 
two English engineers, Mr. Arthur 
Dean and Mr. Joseph Gibbs, it was 
determined to erect, and they were 
directed to prepare the designs for, 
|hree steam-engines upon the high- 


pressure, expansive, condensing prin- 
ciple, of the ordinary force of 350 
horse-power each, but capable of 
being worked on emergencies up to 
500 horse-power. 

The consumption of fuel was 
limited to 2^ lbs. of coal per horse- 
power per hour. 

The three engines were named 
the * Leegliwater,’ *Cruquius,’ and 
‘ Lynden,* after three celebrated men 
who had at different periods proposed 
plans for draining the Haarlemmer 
meei*. 

The ‘Leeghwater’ was the first 
erected, to work eleven pumps of 63 
inches diameter, with 10-feet stroke 
in pumps and steam cylinders ; and 
the ‘ Cruquius ’ and * Lynden* were 
afterwards constructed, to work eight 
pumps each, of 73 in. diameter, and 
with 10-feet stroke ; each engine is** 
calculated to lift 66 cubic mbtres of 
water per stroke. 

The accompanying sketch is a 
representation of the interior of the 
‘ Lynden ’ engine and engine-house, 
on the upper floor: the ‘Cruquius^ 
is on the same model ; but the 
‘ Lceghwater ’ has the inner ends of 
its eleven pump-beams arranged 
under the great cross-head, instead 
of over it. 

Each engine has two steam cy- 
linders, placed concentrically, the 
one within the other, the outer of 
12 feet diameter, and the inner one 
of 7 feet diameter : both are secured 
to one bottom, and covered by one 
cover, but the inner cylinder does 
not touch the cover within 1^ inch : 
there are two pistons, 26 inches deep, 
the compartments of which are fitted 
with cast-iron plates : the outer 
piston is annular, and has a packing 
on both sides : beneath this annular 
piston a constant vacuum is main- 
tained when working : the two pis- 
tons are connected by five piston- 
rods, as shown in the sketch, to a 
great cross-head or cap, the whole 
mass weighing about 85 tons, and 
by eight connecting-rods the cap 
pistons are suspend^ from the in- 
ner ends of eight cast-iron balance- 
beams to the outer ends of which 
are hung the eight pump-pistons; 
the action of the engines is therefore 
very simple: the steam being ap- 
plied under the inner piston lifts 
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both the pistons, the great cross- 
head, and inner ends of pump ba- 
lance-beams simultaneously, and the 
pump-pistons descend at the same 
time : by an hydraulic apparatus 
attached to the great cross-head, 
the dead weight of the pistons, etc., 
is arrested at the point to which it 
has been thrown up by the steam, 
and time is given for the valves of 
the pump-pistons to close before 
the down-stroke of the steam pis- 
tons is made ; then, the eq^uilibriiim- 
valve being opened, the hydraulic 
apparatus is liberated at the same 
moment, and the steam passing from 
beneath the small piston, above both 
pistons, the pressure on both sides of 
the small one is equalised, whilst 
nearly tw^o-thirds of the steam acts 
upon" the annular piston against a 
vacuum, and in aid of the dead 
weight helps to make the down-stroke 
in the steam-cylinder, and the up- 
stroke in the pumps. The use of the 
two cylinders enables the ongine- 
man, *by judiciously altering the 
expansion in the small cylinder, to 
command Ms work at all times, 
without stopping the engine to take 
out, or put in, dead weight, as would 
be necessary for a single-acting one- 
cylinder engine, where dead weight 
onl}’^ is used for lifting the water. It 
has frequently occurred that the load 
of an engine has been added to or 
diminished by 10 or 12 tons in the 
course of half an hour, by the action 
of gales of wind on the surface of the 
meer and boezem. Each engine has 
two air-pumps of 40 in. diameter, and 
5-feet stroke. The steam is cut off 
in the small cylinder at from one- 
fourth to two-thirds of the stroke, 
according to the load; and after 
expanding through the remainder of 
the stroke, it is still further expanded 
in the large cylinder. 

The anticipated economy in con- 
sumption of fuel has been realised : 
when working with the net power of 
350 horses, the average consumption 
is lbs. of best Welsh coals, or 75 , 
millions duty with 94 lbs. of coal ; 
and on a late trial, tlie ‘ Cruquius’ 
and * Lynden ’ engines were found to 
do a duty of 87 millions. 

The whole cost of machinery'^, 
buildings, coals, and wages, to pump 
out the lake, did not exceed 000^ 


whereas, by wind it would have cost 
£308,000, being a saving of £158,000 ; 
and there was also a further eco- 
nomy upon the works in the bed of 
the lake, amounting to £40,000 more, 
so that the total saving by steam 
over wind was £200,000. 

To compensate the district of 
Khynland for the loss of 45,230 acres 
of the boezem or catch-water basin, 
a steam-engine of 200 horse-power, 
driving 10 large scoop -wheels, has 
been erected at Spam dam to lift the 
boezem water over the i ide in the Y, 
or base of the Zuyder Zee, wdiere the 
rise is on an average only 17 inches. 
This engine has discharged 30,000,000 
tons of water in fifteen consecutive 
day’s. When the state of the boezem 
permits the * Leeghwater,^ * Cru- 
quius,’ and ‘Lynden’ engines to 
work freely, they discharge on an 
average 2,000,000 tons in twenty’- 
four hours, and they^ are capable of 
doing this down to their full depth. 
In the month of June, 1849, the three 
engines discharged 60,000,000 tons 
W’ater, and lowered the meer one 
foot; between the 1st of May and 
1st of December they had lowered the 
lake 5 feet, and by the autumn of 
1850 dry land appeared. (See 
Ta&k.) 

The * Leegh water,’ ‘Cruquius,’and 
‘Lynden’ engines were contracted 
for jointly by the Hayle and Perran 
Foundry Companies, Cornwall, and 
were manufactured and erected under 
an able director. 

This once formidable meer is now 
a drained district, and is most pro- 
fitably occupied by industrial agri- 
cultural pui suits. 

It may be said in this instance, the 
Dutch have realised the fable of the 
‘Hare and the Tortoise.’ — in 1840, 
the erection of a steam-engine of 30 
or 40 horse-power, for drainage pur- 
poses, was thought to be a bold step, 
whereas, under the guidance of 
English engineers, they have dared, 
between 1840 and 1842, to erect the 
most gigantic steam machinery in 
the world. 

The low lands of the Netherlands 
are divided into large drainage dis- 
tricts, which have been embanked 
against the inroads of the tides and 
river filoods ; and the various parts 
of a district are connected by wiiat 
1 
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Table, arranged ehrmohgiedllg, showing the LaJtes, Meers, and Water-places 
tehich have been drained by mechanical ineans, and connoted Fertile 
in the Provinces of North and South Holland, m the Netherlands. 


Date of j 
I Drain- 
age. 


Name of Lake, 
iMeer, or "Water- 
place. 


1507 

1580 

1607 

11608-121 


Nescb. Meer 
BurgliornderDo.j 
Tbe Zyp 
Egmonder Jlcer 
Berger Do. 
Daal Do. 
Vrooner Do. 
Achter Do. 
Eooi Do. 
Zwjns Do. 
Bcekeler Do. 
Wog Do. 
Tb.e Bcemster 
The Weiring- 1 


1616 

1618-22] 

KJ22 

1624 


1625 


1625-28, 


1626-291 


NOBTH HOLLAND. 


erwaard 


Location near. 


Lined 

icres. 

SOUTH HOLLAND, 

'.lined 

acres. 

S . 
ra tc 

Name of Lake, 


*0 60 

' a s /' 

eS 

Meer, or Water- 

Location near. 


1.3 

1 place. 




1 




Wervershoofd 

Bui^born 

Scliagerbrug 

Egniond 

Bergen 

Ivoedyk 

St. Pancras 

Alkmaar 

Do. 

Ondorp 

Akersloot 

Spierdyk 

Pumierend 

Colkom 


59 

684 

119026 

110080 

1894 

285 

246 

78 

33 

SS 

745 

1541 

16369 

3979 


TjaarlmgerMecrt 
Parmer Do. 

BaarsdorperDo. 
TheEngeWor- ] 
mer j 

The Hr. Bu- i 
gowaard j 

Brocker Heerj- 

Belmer Do. 
BuikslooterDo. 
The Groot Waal 
^Yormer Meer 

Bcnning Do. 
Harger &; Pet- 7 
temer Polder i 
The Tien Mcerenj 
The Drie Do. 
Kley Hoer 
Berk Do. 

Deble Do, 

Greh Do. 
ThoYier J 

Meertjes j 

BraakMecr 
YeenhnizerDo. 
^hals Do. 
ScJDxemer Do. 
The Yier \ 

Meertjea J 

Berk Meer 


ISoetcrmcerclicsi 
Meer i 


Warmenhuizcn | 
Purmerend 

Berkhout 
NearWorme- ll 
meer ■ ' 

Langendyk 

Broek & Wa- 1 I 
ter- land J j 

Moniiikendam 
Baiksloot 
Berkhout 
Gisp 

Abbekerk 

Petten 

Haring Garspel 
Onld Garspel 
Koedyk 
Do. 

Warmenlmizon 

Do. 

Medenblyk 
Eersfcwoude 
Yeenlmizen 
Knollendam 
|N, & S. Schermei’l 
Obdam 
Yeenhnlzen 
Lambert Scha- ) 
gen J 

Oostgrafdyk: 


98 

6200 


! 6904 

638 
31 o| 

138 

3786 

245 

987 

4647 

730 

147 

48 

31 

201 

680 

69 

718 

145 

112938 

142 


220 

1447 

409 

52 


The Lisserpoel 
Hem Meer 


Soctermeer 


Lisso 

Sassenheim 


1285 


Diemer Meer Diemen 


1571 


Slooter Meer 


The Wilde ) | 

Yeneen J i 

Stom Meer 


Moerkapel 

Aalsmeer 


I 3322 
409 
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TSfame of Lalce, 

Meer, or Water Iiocation near, 
place. 


Kame of Lake, 

ISklcer, or Water- Location near. 


Late of 
Lrain- 


The Lriemans ) Soetcrmcor 
Lo. } ^ . 

Horn Mecr Aalsmecr 
Binncnweg- ) ^egwaardl 
sche Polder j 

H. Geest Polder Leyminden 
Goger Do. Alkemade 
Katjcs Do. Zevenhuizen 

^vlalTio.} Stompwyk ; 

“taS d”:} Esselykerwondo 

Vneskoopscke yriesekoop 
Do. , . 

Endragts Do. Zevenhuizen 
DamhonderDo. Stompwyk 
Novider Plas Hazerswonde 
Palenternsctie 
Polder 

Ouwendyksche 
& Poe 


Zegwaard 1279 

Esselykerwoude 806 
.. B^enkerker 33 o. Amstelveen 3412 

Great and Lit-) 

. . tie Kalko- V Ondshoorn 1318 

vensche Do. ) . ^ 

.. TheGrooteDo. Soetermeer 168t> 

.. Bo. Do. Storapwyk 1178 

• • Berkelsche Do. Berkel 2171 

Bleisin^ksche Bleiswyk 8299 

Drainage ® ^ 

*. Schiebrokschel gj^i^roek 1457 

Folder > 

.. V-endeeren Aifcemade 1873 

LykerDo, 

• • Pynakerscke Do. Pynacker 1270 

•• "^vSnSeDo. 

^"do. 

,, Sclneveensche overschie 654 

Do. 

“ Mydrecht 2622 

i Hiewekoopsche) __ 

•• en Zevenho-V Eiewekoop 1671 

venescheDo.) 

.. Onaskoom 264 

1 Vrowe Do. 

I •• Bicslandsche Do. Nootdorp 339 

.. KleineStoe- Beydschendam 23 

vnartscheDo. 

•• BylmerMeer Weesp 14^0 

•• The Zuid Plas Rotterdam 14820 

.. Nootdorpsche 2500 

Plas 

Haarlem Lake) Amsterdam, ) 

** (not yet com- f Haarlem and h 45230 

pleted) j Leyden )_| 

In South Holland, acres 124505 

98557 InKorth Do. Do, 98557 

■ Total Acres 228062 


1840-50 
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is called the hoezem, or water-basin, 
f)r reservoir, formed by the rivers, 
lakes, meers, or water places having 
their origin in the district, and serves 
to receive the water drained either 
naturally or artificially from the 
surrounding lands. The boezem is 
put into communication with the 
exterior waters of the rivers or sea 
by locks and sluices. All lands in a 
given drainage district above the 
level of the boezem, and draining 
naturally into it, are called ‘ boezem 
lands.’ All lands lying below the 
boezem, and drained into it by ma- 
chinery, are called polders. Of pol- 
ders there are two kinds: the first 
are seldom more than 2 or 3 feet 
below the level of the boezem, which 
is embanked above the natural sur- 
face of the land: of such polders 
there are upwards of 1,000 in the 
province of South Holland only ; and 
they arc kept dry by the aid of an 
immense number of windmills. Of 
the second class of polders there are 
43 in Korth Holland and 43 in South 
Holland, as recorded in the preceding 
Table, and these are works of a for- 
midable character, being, for the 
most part, the beds of lakes, or per- 
manent sheets of water, varying in 
depth from 5 to 20 feet below the 
boezem, and requiring powerful ma- 
chinery to pump them out in the first 
instance, and to maintain them dry 
afterwards ; and as these lakes, etc., 
always form part of the boezem, or 
reservoir, of a much larger tract of 
land, their drainage frequently in- 
volves the construction of immense 
works, and seriously affects the 
prosperity of the whole district in 
which they are situate. 

The preceding Table will, as an 
apt illustration of the subject of 
draining large districts, be found 
important in engineering history. 

By the Table it will be seen that 
the North Hollanders had effected 
the drainage of nearly all their lakes, 
etc., as early as 1645, and they had 
then recovered 98,557 acres of land 
foiming their beds; whereas the 
South Hollanders had in 1645 only 
drained 5 small lakes, whose area 
was only 3,741 acres. It must be 
observed that the South Holland 
drainages are of a much more exten- 
sive character than those of North 


Holland, and the difficulties to be 
overcome were much greater ; and 
last, but not least, the North Hol- 
landers were much richer than their 
neighbours. Of the 223,000 acres of 
lakes, etc., recorded in the Table, up- 
wards of 50,000 acres were formed 
artificially, b}’ dredging the peat pulp 
to the depth” of 10 or 20 feet, to 
serve as fuel for domestic purposes, 
etc. 

Meridian, in astronomy ^ the line 
drawn from the north to the south 
through the zenith, nadir, and poles, 
which line the sun crosses at noon. 

Merlon, the solid part of an embattled 
parapet, standing up between the 
embrasures. 

Merus, the plain surface between the 
channels of a triglyph. 

Mesanla, a passage”, gallery, or lobby 
an entry or court. 

Messenger, a small cable about sixty 
fathoms long. 

Messuage, a dwelling-house, with 
some land adjoining, as garden, 
orchard, etc., and all other conveni- 
ences belonging to it. 

Mestling, brass ornaments ; candle- 
sticks ; sacred utensils used in 
Anglo-Saxon times. 

Metal, in metallurgy, a name given 

to white cast iron. ^The mixture 

made for tlie manufacture of the 
plumbago crucibles is so called. 

Road Metal is the broken material 
used in road making. 

Metal leaf, commonly applied to 
Dutch leaf to distinguish it from 
gold leaf. 

Metallurgy, the art of working me- 
tals, traditionally stated to have 
been invented by Tubal-Cain, r>.c. 
3608. ‘ And Zillah also bare Tubal- 
Cain, an instructor of every artificer 
in brass and iron.* (Gew. iv. 22.) 
In the earliest periods of history, 
mention is made of the excellence In 
working metals among the Egyp- 
tians. Specimens of metal-work of 
an early date exist, especially bronzes 
and brasses. Cast iron has been found 
in the ruins of Nineveh, and coins in 
gold, silver, and copper have been 
found in very ancient tombs. 

Metals are elementary bodies capable 
of combining with oxygen; and 
many of them, during this combi- 
nation, exhibit the phenomenon of 
combustion. Seven metals only 
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were formerly known ; but now we 
number foitj^’-seven. Metals are dis- 
tinguished by their great specific 
gravit}", considerable tenacity, and 
hardness, opacity, and property of 
reflecting the greater part of the light 
which fails on their surface, giving 
rise to metallic lustre or brilliancy, 
hletals are the best conductors of 


heat: their expansibilities are va- 
rious, and are probably nearly in the 
order of their fusibilities. Mercury 
is fluid at so low a temperature, 
that it can be obtained in the solid 
state by extreme cold; others, as 
platina, can only be melted by the 
most intense heat which we can ex- 
cite. 


The metals are conveniently grouped in the following order 

3fetalsj hases of Alhalies or Allialine Em'ths. 

1. Potassium, forming with Oxygen .... Potash 

2. Sodium, 


3. Lithium, 

4. Barium, 

5. Strontium, 

6. Calciuji, 

7* Magnesium, 


Soda* 

. Lithia* 

. Barytes, 

. Strontia, 

. Lime, 

* 3fagne$ia, 


Metals forming with Oxygen the Eai'ths proper. 

B. Yttrium, forming with Oxygen .... Yttria. 
9. Geucinum, 


10. Aluminum, 

11. Zirconium, 

12. Thorium, 

13. Erbium, 

14 Terbium, 


(?) 

. Gluchia, 

. Alumina, 

, Zirconia, 

. Thorina, 

. Erhia, (?) 
. Terhia, (?) 


There are still doubts whether the three metals marked (?) are distinct bodies. 
3Ietah employed in the arts. 


15. Antimony is of a silvery white 
colour, brittle, and crystalline in its 
ordinary texture : it fuses at about 
800® : its specific gravity is 6’712. 

16. Arsenic. Arsenic is found 
native, but generally associated 
writh sulphur or other metals. 
Metallic ai*senic is obtained by 
heating arsenical p.vrites in eartlien- 
ivare retorts, when the metal 
sublimes. It is a brittle metal of 
a steel gray colour ; its specific 
gravity is about 5*65. It is used to 
harden type metal, and with lead 
in the manufacture of shot. Its 
combinations are largely employed 
as colours. 

17. Bismuth is a brittle, white 
metal with a slight tint of red: its spe- 
cific gravity is 9*822 : it fuses at 476®, 
and alwa 3 "s crystallises on cooling. 

18. Cadmium. Generally found 
associated with zinc ; it is a white 
metal with a slight tinge of blue, 
has a strong lustre, and takes a 
fine polish. Most of the cadmium 
salts are colourless, but Cadmium 


Yellow, or Jaune hrillantet is used 
as a pigment : this is a sulphide ol 
cadmium, 

19. Chromium. This metal, dis- 
covered by Vanquelin in 1797, is 
mostly obtained from chrome iron 
ore. It is seldom seen as a cohe- 
rent metal, being usually in a 
crj’stalline powder, but it may be 
made coherent by pressure: it 
then takes a polish. It is as infu- 
sible as platinum, and so hard as 
to cut glass. The salts of chro- 
mium are much used as pigments 
and colorific agents. 

20. Cobalt. The native ores of 
cobalt were probably known to the 
Greeks and Komans, and used bj’' 
them for colouring glass, but the 
metal was first extracted by Brandt 
in 1733. The metal cobalt is of 
a steel gray colour ; its specific gra- 
vity about 8*90 ; it is attracted by 
the magnet. The oxide and some 
of the salts of cobalt are used for 
colouring glass and for painting 
earthenware. 
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21. Copper is the only metal, with 
the exception of titanium, which has 
a red colour: it has much lustre, is 
very malleable and ductile, and ex- 
hales a peculiar smell when warmed 
or rubbed : it melts at a bright red 
or dull white heat, or at a tempera- 
ture intermediate between the fusing 
points of silver and gold = 1996^ 
Eahr. : its specific gravity varies 
from 8-86 to 8*89,— the former being 
the least density of cast copper ; the 
latter, the greatest of rolled or ham- 
mered copper. 

22. Gold is of a deep and peculiar 
yellow colour ; it melts at a bright 
red heat, equivalent, according to 
Daniell, to 201 6° Fahr.,- and when 
in fusion, appears of a brilliant 
greenish colour : its specific gravity 
is 19*3 : it is so malleable, that it 
may be extended into leaves which 
do not exceed the 

inch in thickness, or a single grain 
may be extended over 66 square 
inches of surface. 

23. Iridium, found by Smithson 
Tennant in combination*” with plati- 
num, It is of little importance; 
its alloy with osmium is used on ac- 
count of its hardness for tipping 
gold pens. 

24. Irox. The w’ell-known metal 
and the most useful of all. (See Iron,') 

25. Lead in colour is bluish-white: 
it has much brilliancy, is remarkabty 
flexible and soft, and leaves a black 
streak on paper. When handled, it 
exhales a peculiar odour: it melts at 
about 012*^, and by the united action 
of heat and air is readily converted 
into an oxide. Its specific gravity, 
when pure, is 11*445 ; out the lead 
of commerce seldom exceeds 11*35. 
Lead is used, in a state of compara- 
tive purity, for roofs, cisterns, pipes, 
vessms for sulphuric acid, etc. 

26. Manganese, prepared from 
the black oxide of manganese. It is 
a grayish-white metal like cast 
iron, with a specific gravity' of 
8*011; its alloys are used in the 
manufacture of steel, and its oxide 
is ve^ largely used in bleaching 
establishments. 

27. Mercury is a brilliant white 
metd, having much of the colour 
of silver. It is liquid at common 
t^peratures, solid and malleable 
at — Fahr,, and contracts con- 


siderably at the moment of congela- 
tion: it boils and becomes vapour 
at about 670° : its specific gravity 
at 60° is 13*5. In the solid state 
its density^ exceeds 14. The specific 
gravity' of mereiiiiH vapour is 6*976, 

28. Molybdenum. This metal is 
reduced from its oxide by' hy'dro- 
gen and by an intense heat ‘as a 
white mass harder than the topaz 
and of a specific gravity' of 8*6. It 
is used in porcelain painting, as a 
fine black, and for some gmys. 

29. 17ickel is a white brilliant 
metal, which acts upon the magne- 
tic needle, and is itself capable of 
becoming a magnet. Its magnetism 
is more feeble than that of iron 
and vanishes at a heat somewhat 
below redness. At 630° it is ductile 
and malleable: its specific gravity 
varies from 8*27 to 8*40 when fused, 
and after hammering, from 8*69 to 
9*00. It is not oxidised by exposure 
to air at common temperatures ; but 
when heated in the air, it acquires 
various tints, like steel : at a red 
heat, it becomes coated by a gray 
oxide. 

30. Osmium. (See Iridium.) 

31. Palladium is of a dull white 
colour, malleable and ductile. Its 
specific gravity is about 11*3, or 
11*86 when laminated. It fuses at 
a temperature above that required 
for the fusion of gold. 

32. Platinum is a white metal, 
extremely' difficult of fusion, and un- 
altered by' the joint action of heat 
and air. It varies in density' from 21 
to 21*5, according to the degree of 
mechanical compression it has sus- 
tained. It is extremely ductile, but 
cannot be beaten into such thin leaves 
as gold and silver. 

33. Khodium, discovered in 1803 
by' Dr. Wollaston, is a white metal, 
very^ difficult of fusion. Its specific 
gravity' is about 11 ; it is extremely 
liard. When pure, the acids do not 
dissolve it. 

34. Silver is of a more perfect 
white than anyr other metal ; it has 
considerable brilliancy, and takes 
a high polish. Its specific gravity 
varies between 10*4, which is the 
density' of cast silver, and 10*5 to 10*6, 
which is the density of rolled or 
stamped silver. It is so malleable and 
ductal^ that it may be extended into 
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leaves not exceeding a^oSijatii of an 
inch, in thickness, and drawn into 
wire much finer than a human hair. 
Silver melts at a bright red heat, es- 
timated at 187S<^ Fahr., and when in 
fusion appears extremely brilliant. 

So. Tellurium. This substance 
scarcely admits of being called a 
metal : it resembles sulphur and 
selenium. It is of a tin white colour. 

S6. Tix has a silvery white colour, 
with a slight tint of yellow: it is 
malleable though sparingly ductile. 
Common tin-foil, which is obtained 
by beating out the metal, is not more 
than th of an inch in thickness, 
and %vhat is termed ‘white Butch 
metaB is in much thinner leaves. 
Its specific gravity fluctuates from 
7*28 to 7*C, the highest being the 
purest metal. When bent, it occa- 
sions a peculiar crackling noise 
arising from the destruction of cohe- 
sion amongst its particles. When a 
bar of tin is x'upidly bent backwards 
and forwai'ds several times succes- 
sively, it becomes so hot that it can- 
not be held in the hand. When 
rubbed, it exhales a peculiar odour. 
It melts at 442^, and by exposure to 
heat and air is gradually converted 
into a protoxide. 

37. Titanium, discovered by 
Klaproth in 1795. When titani- 
ferous iron ores are smelted, cubic 
crystals of a bright copper colour 
are separated out in the slag : these 
were long thought to be metallic 
titanium, but are now known to be 
a compound, from which the pure 
metal can be obtained by heating 
with potassium. It is supposed by 
some to give great hardness to iron 
and steel. 

38. Tungsten, called also Wolf- 
BAM. It is found native as an oxide 
associated with tin ore, and as a 
tungstate of lime. Oxide of tung- 
sten is used as a substitute for •white 
lead, and some of the salts of tung- 
sten are used in the arts. 

39. Vanadium. But little known 
in its metallic states. Some of the 
salts are used. 

40. Uranium, discovered as a 
metal in pitchblende by Klaproth 
in 1789, It is a hard and malleable 
metal; its specific gravity 18*4. 
The oxide of uranium is used for 
colouring glass. 


41. Zinc is a bluish-white metal, 
with considerable lustre ; rather hard ; 
of a specific gravity of about C*8 in 
its usual state ; but when drawn into 
wire, or rolled into plates, its density 
is augmented to 7 or 7*2. In its 
ordinary state, at common tempera- 
tures, it is tough, and with difficulty 
broken by blows of the hammer: it 
becomes very brittle when its tpi- 
perature approaches that of fusion, 
which is about 773° ; but at a tem- 
perature a little above 212^, and 
between that and 300^, it becomes 
ductile and malleable, and may be 
rolled into thin leaves, and drawn 
into moderately fine wire, which, 
however, possesses but little tenacity. 
When a mass of zinc which has been 
fused is slowh^ cooled, its fracture 
exhibits a lamellar and prismatic 
crystalline texture. The pipes of 
the great organ in the town-hall at 
Birmingham, and in that of York ca- 
thedral, are made principally of sheet 
zinc. 

Besides those there are the follow- 
ing, including the more recently dis- 
covered metails: — ISTiobium; 43. 
Pflopium ; 44. C.®sium ; 45. In- 
dium ; 46. Kubididm; 47. Thal- 
lium; 48. Gallium, 

Meteorology, the term now usM for 
the purpose of designating the science 
which observes, registers, classifies, 
and^ compares the various and vary- 
ing' phenomena of our atmosphere. 
It remarks, at the same time, the 
connection of those phenomena with 
heavenly bodies, and with the solid 
and liquid materials of the earth, in 
reference to their reciprocal and com- 
bined influence in determining the 
character of different climates, and 
with the view of learning the mete- 
oric history of every regjion of our 
globe, of ultimately investigating the 
laws of atmospheric change, the plan 
of meteoric action ; the theory, in 
fact, of meteorological phenomena, on 
which depend essentimly the fitness 
of the various portions of the earth’s 
surface for the production of different 
vegetable and other substances, and 
for the support of animal life. 

Meteorological phenomeria are 
not confined to the inferior regions 
of the atmosphere, hut extend as far 
as observations have reached. It is 
possible their influence may extend 
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universally, and therefore it is desir- 
able to know whether there exists 
throughout space a medium, or 
conductor, or whether there is such a 
thing in nature as vacuum. Some 
have, it is true, endeavoured to 
reconcile opinions so diametrically 
opposed to each other, by suggesting 
that the universe, though infinite, is 
a plenum and a void! This (the 
doctrine of Leucippus) a recent 
author declares to be really true ; 
and some conceive that the New- 
tonian theory necessarily implies the 
reality of a void, the atmospherical 
calculations on which that theory 
rests having been made without any 
allowance for the resistance to tlie 
motions of the planets, which might 
be experienced from a material 
medium. 

Methyl, wood alcohol, with a peculiar 
odour. 

Methylated spirit : ordinary alcohol, 
when mixed with ten per cent, of 
Methyl, is so called : it may be sold 
duty free, 

Metoche, the inteiwals between two 
denticuli in the Ionic entablature. 

Metope, the spaces between the 
triglyphs of the Doric frieze, which 
in the Parthenon, for instance, were 
Med in with sculpture; but in 
modem porticoes that are said to be 
after the Parthenon they are mere 
blanks. 

Metre, a French measure equal to 
39*37079, about 3^- inches more than 
a yard. (See Weights and Measures^ 

Mezxizoth, a name given to certain 
pieces of parchment which were 
anciently fixed on the doorposts of 
houses. 

Mezzanine, a low intermediate story 
between two higher ones. 

Mezzo-relievo, projection of fibres 
between alto- and basso-relievo 5 
demi-relievo. 

Mezzotinto, a kind of engraving 
nearly resembling painting, effected 
by scraping and burnishing the 
copper. 

Mica, an important ingredient in the 
composition of rocks, consisting of 
silica, alumina, oxide of iron, and 
potash ; it is easily divided into 
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laminae even to the 
of an inch, and is dislihguishable 
from talc b 3 '- its elasticity ; in Eussia 
it is used instead of window glass. 


Micocoulier, (See Nettle Tree.) 

Micrometer, an instrament for mea- 
suring small spaces. 

Microscope, an optical instrument 
for rendering visible minute objects: 
the simple microscope has one lens 
onh’*, and magnifies by permitting a 
neaV view of the object : in the com- 
pound microscope, a focal image is 
again magnified by other lenses. 

Middle-ground is a term used, not 
to express the middle of a picture, 
but generally perspectively so: — 
sometimes it is the highest part of a 
picture, and sometimes the second 
degree of shade. Pictures are divided 
into three parts: foreground, middle- 
ground, and back-ground. 

Middle-rail. The rail of a door which 
is upon a level with the hand when 
hanging freely ; the lock of a door 
is generally fixed on this rail. 

Midship signifies the middle of a ship. 

Midship-bend, the broadest frame in 
the ship called the * dead-fiat.’ 

Milestones. The use of stones to 
mark the distances from one place 
to another appears to bo very 
ancient. Pliny says, the miles on 
the Poman roads were distinguished 
by a pillar, or a stone, set up at the 
end of each of them, and which was 
marked with one or more figures, 
signifying how far it 'ivas from tlie 
Milliarium Aureum, a pillar in the 
forum near the temple of Saturn 
which had on it tlie figure I., so that 
the next pillar to it, which was 
marked 11 ., was but one mile from 
the standard pillar. 

Mill, in metallurgy, the mill is tliat 
part of the iron works where puddled 
bars are converted into merchant 
iron, whether in the form of bars, 
rods, or sheets. 

Mill furnace, in metallurgy. (See 
Reheating Furnace.") 

Milliare, a Poinan mile, consisting 
of 1,000 paces of 5 feet each, and 
therefore = 5,000 feet ; taking tlie 
Eoman foot at 1P649C English 
inches, the Eoman mile would be 
1,G18 English yards, or 142 yards 
less than the English statute mile. 

Milligramme, a French measure 
equal to 0'0i543 English grains. 
(See Weights and Measures.) 

Millimetre, a French measure equal 
to 0*03937 English inches. (See 
Weights and Meauswresf 
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Mills for the grinding of grain into 
Hour are of several kinds ; wind- 
mills, with sails to be impelled by 
the action of the wind, over-shot 
and under-shot ; and the horizontal 
or turbine w-ater-wheels. Mill 
machinery is nseil for the grinding 
of tobacco into snulf, impelled by 
wind, particularly in Ilolland, where 
stupendous structures can be seen 
on the road from Ilotterdam to the 
Hague. Mills arc also used, pro- 
pelled by steam or water, for the 
grinding of bark, preparing of flax, 
sawing of timber, and for the many 
and varied purposes in manufiicture. 
In the ‘Papers on Engineering,’* , 
voL vi., will be found an interesting 
paper by IMr. Fairbairn on ‘ IVater- 
Whcels with Ventilated Buckets/ 

Millwrights’ Planing Machine. 
This machine is similar in principle 
to the ordinary planing maciiinc (see 
Flaning 3 Iachine)j except in cases 
where iieav}’- work is required to be 
planed, wdien a machine with a 
movable tool and flxed table is 
used. The advantage of this ar- 
rangement is, that very large and 
heavy castings arc jdaned, which 
could not be moved to and fro, as 
in the ordinary machines, without 
great loss of power. It is placed 
over a pit made for tlie purpose, 
with steps to descend into it. The 
two side frames are bolted to the 
ground, and the table has a series 
of apertures for bolts to fix the 
w'ork upon it, and can he raised or 
lowered to any required height by 
four strong screws, one at each 
corner. The horizontal and ver- 
tical slides are i)laced over the work 
in the usual maimer, and are at- 
tached to a light frame, which, 
when the tool is adjusted to the 
work by the vertical 'slide, is moved 
to and fro, carrying with it the 
slides and tool, and at the end of 
each backward stroke a lappet, or 
other contrivance, sets the vertical 
slide and tool a little further across 
the table, until the entire surface is 
planed. 

Mimosa, the pods and bark of Proso- 
pis : it is imported for turning. 

MinaretjiV Mohammedan architect are, 
a spire or steeple. 

Mine. ^ In a general sense the word 
mine is an opening underground from 


which anything is dug, and it appears 
to be derived from the Latin minare, 
a word of the lower ages, signifying 
ducere, to lead] hence to draw ox lead 
away or passage underground. Until 
the opening is made into the earth, the 
term mine is not properly applied ; 
although it is sometimes locally used 
to signify the coal, iron, lead, &c., 
before the opening is made for digg- 
ing them out. Mining, in its proper 
sense, was certainly carried on in 
Britain before the Konian Conquest 
and during the Eoman occupation. 
After the Romans had abandoned 
Britain, this art, in common with 
many others, fell into deca3q the 
necessary consequence of civil com- 
motion/ For a long period our mines 
were worked by foreigners, and after 
the Norman Conquest, chiefly by 
Jews. In the reign of Elizabeth, 
the Germans, who had long been 
celebrated as skilful minei-s, had 
inducements held out to them to 
settle in this countiy, which the}'* 
appear to some extent to have done. 
In the following reign, Sir Hugh 
Myddelton expended the revenue 
which he derived from some lead and 
silver mines in Cardiganshire, in 
supplying London with fresh water 
by means of the New River. About 
t&is time the introduction of gun- 
powder into mining operations led 
to many decided improvements. The 
first use of this powerful agent is 
said to have been made in ia 
Hungary or German3q and in the 
same year it -was introduced into 
England at the copper mine at Ecton, 
in Staffordshire, by some German 
miners brought over by Prince 
Rupert, It was not, however, used 
in Cornwall until a considerably 

later period, In metaliurgy, tlie 

iron-stone (iron-ore) of -vviiatever 
kind used in the blast furnace is so 
called. 

Mine-kiln, in metallurgy, a kiln in 
which iron-ore is calcined previously 
to its being placed in the blast- 
furnace. 

Mineral Black is an anthracite of a 
soft texture, found in Devonshire. 

Mineral Blue, a pigment known also 
as Mountain Blue, Hambro’ Blue, etc., 
made from carbonate of copper, hy- 
drated oxide of copper, and lime. 

Mineral Candles, the name given to 
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candles made of parafSne obtained 
from the native bitumens. 

Bfljneral Green is the commerdal 
name of green lakes, usually combi- 
nations of arsenic and copper. 

Mineral Yello-w, a name given to 
yellow ochre, and 3 ’’ellow arsenic; 
also a pigment made of chloride of 
lead. 

Mineral Purple, the Purple of Cas- 
sius, which see. 

Mineralogy forms one of the three 
great divisions into which natural 
history or the knowlecige of natu- 
ral oljects has been classified; the 
other two being botany, devoted to 
plants, and zoologj', to animals. 
Mineralogy is also distinguished 
from geology, inasmuch as it re- 
gards the characters of minerals , 
in detail, without regard to their 
formation and general distribution 
in the crust of the earth, which 
belong to geology. If the compo- 
sition of a mineral substance is to 
be considered, then mineralogy 
forms a portion of chemistry ; but 
in its more limited sense, mine- 
ralogy is the art of distinguishing 
mineral substances from each other, 
and the science of accurately de- 
scribing and arranging them, by 
what may be termed a natural clas- 
sification. 

Mingy, in ininivg, a mining term 
used in Leicestershire for soft or 
brittle. 

Mining. There is an essential differ- 
ence between civil and military 
mining: in the former, the -works 
are frequently carried on at consi- 
derable depths below the surface of 
the earth, and sometimes in solid 
rock: whereas military mining is 
what may he termed superficial, and 
consequently the military miner 
works through the more recent forma- 
tions of earths and sands, which, from 
their little tenacity, he has to sup- 
port as he advances. For the better 
ventilation of mines, several ma- 
chines have been invented ; they are 
mostlj” fans, and depend for their 
action on centrifugal force, drawing 
the air out of the workings. In 
collieries furnaces are commonly used 
to draw the air out of the workings. 

\ There are now (1872) in the United 
Kingdom the following number of 

* Baines in aetive operation:-- 


Coal Mines . • 2,851 

Copper and Tin • 239 

Lead • * 239 

Iron • • • 196 

Zinc ... 40 


Minion. The siftings of iron-stone 
after calcination at tim iron-furnaccs. 

Minium, Bed Lead, Deutoxide of 
Lead, a common red pigment. 

Minster, a cathedral, anciently a large 
church. 

Mint. The place where gold, silver, 
and copper are coined. 

Minute, a proportionate measure, in 
architecture, by which the parts of 
the orders are regulated ; the sixtieth 
part of the lower diameter of the 
shaft of a column, "written thus, 10', 
i.e. ten minutes ; in geography anil 
astrojiomy, the sixtieth part of a 
degree. 

Miserere. Projecting brackets in the 
underside of the seats of stalls in 
churches ; they are always more or 
less ornamented with carvings of 
leaves and grotesque subjects. 

Mitis Green. (See Emerald Green.) 

Mitre, an episcopal crown. In car- 
pentry, the line formed by the meet- 
ing of mouldings or other surfaces 
which intersect each other. If two 
pieces of wood be formed to equal 
angles, or if the two sides of each 
piece form equal inclinations, and 
thus be joined together at their com- 
mon vertex, so as to make an angle 
double to that of either piece, they 
are said to be mixed together, and 
the joint is called the ‘ mitre,’ 

Mitre-wlieel, a wheel having teeth 
formed so as to work at an angle of 
45° to the centre line of the shaft on 
which it is fixed, to move with 
another wheel of equal size, fixed on 
a shaft at right angles to the former 
one. 

Mixed Citrine, There are two prin- 
ciples of combination of which the 
artist may avail himself in producing 
these colours ; the one being that of 
combining two original secondaries, 
green and orange, in producing a 
citrine; the other, the uniting the 
three primaries, in such a manner 
that yellow may predominate in the 
case of citrine, and blue and red be 
subordinate in the compound. 

Mixed Colours. Such colours as 
are used in glass-making, where 
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the metallic oxides for producing 
the colour are only mixed with the 
flux. 

Mixed Grays are formed by the com- 
pounding of black and white, which 
yields neutral grays, and of black 
and blue, black and purple, black 
and olive, etc. 

Mixed Greens, compounds of blue 
and yellow pigments, which may be 
formed by compounding them in 
several vrays of working, or by 
blending them in the proportion 
of the various hues required. 

Mixed Olive is compounded by mix- 
ing green and purple colours, or by 
adding to blue a smaller portion of 
yellow and red, or by breaking much 
blue with little orange. 

Mixed Orange. Orange being a co- 
lour compounded of red and yellow, 
the place of original orange pigments 
may be supplied by a mixture of the 
two latter colours, by glazing one 
over the other ; by" stippling, or 
other modes of breaking and inter- 
mixing them in working, according 
to the nature of the work and the 
effect required. 

Mixed Purple. Purple being a 
secondary colour, composed of blue 
and red, it follows of coui-se that any 
blue and red pigments which are 
chemically at variance, may be used 
in producing a mixed pui-p^le of any 
required hue, either by compounding 
or by grinding them together ready 
for use or by combining them in the 
various modes of operation in paint- 
ing. 

Mixed Kusset, Orange, vermilion, 
and madder purple aiford a com- 
pound russet pigment of a good and 
durable colour. 

Mixtion. The medium used for fixing 
gold leaf on 'vvood or distemper 
pictures ; it is made by a mixture of 
one pound of amber, four ounces of 
xnastie, and one of Jews’ pitch dis- 
solved in spirit or oil. 

Mizen-mast, insMp-rigging, the mast 
next the stem. 

Mock lead, wild lead, black lead, 
or black jack, a ponderous black 
mineral, sulphide of zinc. 

Mock ore, in mining^ a very hard 
stuff found in veins amongst ore, 
sometimes it is applied to Black Jack 
and sometimes to Wolfram* 

Model, a pattern used for moulding ; 


a machine or building executed in 
miniature. 

Modmion, a projecting bracket under 
the corona of the Corinthian and 
Composite orders, and sometimes of 
the Koman Ionic. 

Module, a measure of proportion by 
wbich the parts of an order or of a 
building are regulated in classical 
architeknre ; considered generally 
as the diameter or semi-diameter 
of the lower end of the shaft of 
the column ; in other ■words, semi- 
diameter of the column, or SO mi- 
nutes. 

Moellon or Hubble work, stone used 
in a partially dressed condition. 

Molecule, a compound form of atom*. 
In physics, a very small mass or 
portion of any body. 

Molybdenum, a brittle and white 
metal rarely used. 

Momentum, in dynamics, is the force 
of a body in motion. When the 
motion of a body is considered with 
respect to the mass, or quantity of 
matter moved, as w'ell as its " ve- 
locity, it is called its momentum, 
or quantity of motion. The mo- 
mentum of a body is therefore in 
the compound ratio of its quantity 
of matter and velocity. 

Monastery, an establishment for the 
accommodation of a religious fra- 
ternity, w'ho made it the receptacle 
of benevolence and charity for the 
poor and the way-worn, A con- 
siderable portion of the land was 
formerly occupied, by the monas- 
teries and other religious houses 
which existed in Britain, and the 
endowments of these establish- 
ments subsequently became the 
foundation of the great wealth of 
some of the early aristocracy in 
England. 

Of the ample means enjoyed by 
the inmates of these cloistered sanc- 
tuaries, some idea may be formed 
from the following historical state- 
ment, translated from the preface 
to the * Ely Gartulaiy,* preserved in 
the Public Library at Cambridge. 
After the defeat and death of 
Harold, many of the leading men 
of the realm, who bad strenuously 
opposed the Bastard, fled for re- 
i^uge to Ely monastery, together 
with their friends, ‘laden with 
richest treasures,’ and with- 
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stood, for seven yeai's, the im- 
petuous tlireatenings of the Nor- 
mans, until tliej’- were unexpectedly 
surprised. ‘Then a council being 
held, it seemed advisable to implore 
the royal mercy ; upon which some i 
■were despatched to the king’s 
court, at that time at Warwick, 
carrying rich treasures to the king, 
the gift of atonement and compen- 
sation of their misconduct; with 
which the king was satisfied, blit 
on these terms and conditions, — 
that, during his pleasure, forty 
royal olEcers should be lodged at 
the expense of the monastery. * * 
The knights are sent for, they 
arrive, and ai*e present with their 
household, every one of whom has 
under him a monk of the first order, 
as an officer under his earl, or a 
guest under his host. But the 
king ordered that the cellarer 
should dispense provisions to the 
officers and monks promiscuously in 
the public hall of the convent. Tn 
short, the officers with the earls, 
the guests with their hosts, the 
knights with their monks, the 
monks with their knights, were 
most grateful to each other ; for 
each and all of them mutually 
afibrded each other the offices of 
humanity.’ — After five 3 "ears passed 
in this way, tlie knights were re- 
called by the Conqueror, to assist 
in punishing the unnatural wicked- 
ness of his son Robert ; and ‘they 
departed with grief ; and our monks, 
■wonderful to relate, lamented the 
departure of these most illustrious 
companions, heroic knights, and 
most pleasing guests, not only in 
team, but in dismal bowlings and 
exclamations, and struck their 
breasts in despair, after the man- 
ner of a bride whose husband is 
unseasonably hurried from her 
sweet embraces to anns. , . All the 
monks accompanied the knights as 
far as Haddenham, with hymns, 
crosses, thuribals, processions, and 
every solemnity, and, when re- 
turned, took care to paint the arms 
of each knight on the walls of the 
refectory, to the perpetual remem- 
brance of the uncommon humanity 
of their military guests,’ — In the 
cartulary the names of the knights, 
forty in number, with their com- 


panions, arc given ; and their arma 
are emblazoned on the margin. 

Monkey-’wrench, a spanner with m 
movable jaw, which can be adjust- 
ed by a screw or wedge to the size 
of the nut which it is required to 
turn. 

Monochrome, a painting executed in 
tints of one colour only, in imitation 
of bas-reliefs. 

Monogram, a cipher composed of two 
or more letters interwoven as an 
abbreviation of a name : monograms 
were common as distinctive marks 
on ancient coins, and were also 
used as seals. 

Monolithic, consisting of a single 
stone ; statues, columns, and pillars 
■were formed by the ancients out of 
large blocks of stone or marble. 

Monopteral, a temple which has no 
cella, but consists of columns dis- 
posed in the form of a circle, covered 
with a conical roof. 

Monostyle, a court or temple with 
only one row of pillars surrounding it, 

Monota, a vase with one handle. 

Monotriglyph, the interval observed 
between the columns of a Doric 
portico, ■svhere a space is left suf- 
ficient for the insertion of one tri- 
glyph only between those imme- 
diately over two contiguous columns. 

Monstrance, sometimes called Be- 
monstrance, the vessel in which 
the consecrated ■wafer or host is placed 
while the congregation are blessed 
with it, in the Roman Catholic 
Church. In the ‘Divers Works of 
Early Masters,’ 2 vols. folio, will be 
found two of the rarest and most 
elaborate examples of tabernacles 
or canopies, in a compartment of 
either of which the casket or vessel 
containing the sacred vessel is de- 
posited. 

Monton, m mining^ a heap of ore : s 
batch under process of amalgama- 
tion, in Mexico, varying in different 
districts. 

Monument, a mausoleum or tomb. 
Sepulchral monuments of the mid- 
dle ages still exist to a considerable 
extent, both here and on the Con- 
tinent. Monuments and tombs of 
modern date are designed from 
Classical and Gothic architecture, 
and in many instances are beautiful 
examples of modern art. 

Moor, pronounced Aforre, in Cormh^ a 
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root, or quantity of ore in a particular 
part of a lode, as a ‘ moor of ore,’ a 

‘moor of tin.’ root of a tree or 

shrub. 

Moorisli, Moliammedan, or Sara* 
cenic Arcliitectiire, is a combina- 
tion of Egyptian, Grecian, and Bo- 
man details ; first established by the 
Arabs about the tenth century: its 
complicated ornament and lattice- 
’vvork are rich and peculiar. Many 
existing examples are interesting; 
but the style is not adapted to 
European usages and requirements. 
(Sec Architecture,') 

Moot-Ball, or Moot-Iiouse,in Saxon 
times, a building appropriated to 
assemblies on public affairs ; a guild- 
hall or ioion-hall ; hotel de ville^ etc, 

Mora 'wood. This tree is 100 feet 
high, and abundant ; it is close- 
grained, like teak, and superior to 
oak ; esteemed for ship-building. 

Morbidezza, an Italian word applied 
in art to the flesh tints to express the 
peculiar delicacy and softness which 
IS seen in nature. 

Mordant, a chemical preparation 
applied to a textile fabric for the 
purpose of fixing the colour in the 
process of dj^eing. (See Mixtion.) 

Moresque, a kind of painting, carving, 
etc., in the arabesque and grotesque 
styles of ornament. 

Morse, ‘the fastening for the cope. 

Mortar, a mixture of slacked lime in 

a state of paste -with sand. The 

materials which are added to lime, 
in the formation of mortars or cal- 
careous cements, are, 1st, the different 
kinds of sand, properly so called ; 
2nd, arenes; 3rd, psammites; 4th, 
clays; 5th, volcanic or pseudo-vol- 
canic products ; and 6th, artificial 
products arising from the calcination 
of the clays, the arenes, and the 
psammites ; and the rubbish and 
slag of manufiictories, forges, etc. 


INGltEDIENTS OF MORTAB. 

Sand. — The granitic, schistose, 
and calcareous rocks, free-stones, 
etc., reduced to the state of hard 
and palpable grains, either by the 
agitation of water, or by spontane- 
ous disaggregation, give birth to 
the various kinds of sand. We dis- 
tinguish them from powders by 
their failing at once to the bottom, 
when throWn into limpid water. 


and that without altering its trans- 
parency in any sensible degree. 

The disaggregation of rocks is 
often accompanied by a decompo- 
sition which produces a powder: 
this powder renders the sand ‘ rich,’ 
or, in other terms, susceptible of a 
certain cohesion, when tempered 
with water. Washed by rains and 
currents of water, it is soon freed 
from the pulverulent particles, and 
is deposited pure in the beds of 
rivers. This purity is often changed 
near the mouths of streams, and" in 
the small rivulets whose tributaries 
flow over a bed of clay or mould : 
the sand mixes with vegetable de- 
bris and animal matters, and be- 
comes ‘ loamy.’ The particles com- 
posing sand faithfully represent 
those of the rocks whence they 
are derived. The granitic regions 
furnish quartz, felspar, and mica; 
and the volcanic regions, lavas of 
all kinds. The tabular-shaped 
sands, whose particles are tender, 
are ftirnished by the schistose 
mountains. It is difficult for them 
to be transported far without being 
reduced to powder. 

The calcareous sands are the 
least common, probably arising 
from the fact that rivers" generally 
take their rise from primitive sum- 
mits, or such as are composed of 
primitive elements. The calcare- 
ous rocks, besides, are most suscep- 
tible of that kind of disaggregation 
■which can be called granitic; for 
if they be of a soft kind, they pro- 
duce powder ; if hard, scaly splinters. 

The partial and secondary revo- 
lutions of the globe have occasioned 
immense deposits of sand in situa- 
tions where now neither brooks 
nor rivers flow: these are the fos- 
sil sands ; and they should be care- 
fully distinguished" from the virgifi 
sands, which are still in their origi- 
nal site, and have not been operated 
on hy the waters. 

The fossil sands generally exhibit 
a more angular grain than the sea 
or river sands ; but consist for the 
most part of the same elements, 
sometimes pure, sometimes coloured 
by ochres, etc. 

Among the fossil sands is one 
very remarkable, the arene. Its 
properties entitle it to attention. 
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always some danger of splitting the 
end of the piece in which the mortise 
is made, the end beyond the mortise 
should, as often as possible, be made 
considerably longer than it is in- 
tended to remain ; so that the tenon 
may be driven tightly in, and the 
superfluous wood cut off afterwards. 

But the above regulations may be 
varied, according as the tenoned 
or mortised piece is weaker or 
stronger. 

The labour of making deep mortises, 
in hard wood, ma^^ be lessened, by 
first boring a number of holes with 
the auger in the part to be mortised, 
as the compartments between may 
then more easily be cut away by the 
chisel. 

Before emplojring the saw to cut 
the shoulder of a tenon in neat 
work, if the line of its entrance be 
correctly determined by nicking the 
place with a paring chisel, there 
will be no danger of the wood being 
tom at the edges by the saw. 

As the neatness and durability of 
a juncture depend entirely on the 
sides of the mortise coming exactly 
in contact with the sides of the tenon, 
and as this is not easily performed 
when a mortise is to pass entirely 
through a piece of stuff, the space 
allotted for it should be first cor- 
rectly gauged on both sides. One 
half IS then to he cut from one side, 
and the other half from the opposite 
side ; and as any irregularities which 
may arise from an error in the direc- 
tion of the chisel will thus be con- 
fined to the middle of the mortise, 
they will be of very little hindrance 
to the exact fitting of the sides of 
the mortise and tenon. Moreover, 
as the tenon is expanded by wedges 
after it is driven in, the sides of the 
mortise may, in a small degree, be 
inclined towards each other, near the 
shoulders of the tenon. 

M-roof, a roof funned by the junction 
of two common roofs with a vallum 
between them. 

Hosaic (Th.e) "books, and the other 
historical books of the Old Testa- 
ment, are not intended to present, 
and do not present, a picture of hu- 
man society, or of our nature drawn 
at large. Their aim is to exhibit it 
in one master relation, and to do 
this with elicct, they do it, to a great 


extent, exclusively. The Homeric 
materials for exhibiting that relation 
arc different in kind as -well as in 
degree ; but as they paint, and paint 
to the very life, the whole range of 
our nature and the entire circle of 
human action and experience, at an 
epoch much more nearly analogous 
to the patriarchal time than to any 
later age, the poems of Homer may 
be received in the pbiiosophy of 
human nature, as the complement of 
the earliest portion of the sacred 
records. (Gladstone.) 

Hosaic-work, the art of picturing 
with small pebbles and slieils of 
various colours, pieces of glass, 
marble, etc., cemented on a ground 
of stucco. 

Mosaic gold, or Ormolu, a mixture 
of copper and zinc which somew'-hat 
resembles gold and is used for cheap 
jewellery and other ornamental pur- 
poses. 

Mosliugs, shreds of leather used for 
removing oil from metals that are 
being polished. 

Mosgue, a Mohammedan temple. 

Mother-of-pearl, the internal layer 
of several kinds of shells, more espe- 
cially oysters. It is silvery and 
brilliant*, and is generally variegated 
with beautiful changing colours. 

Motif, that which suggests a hint or 
idea to an artist; also the hint 
itself. 

Motion. The cross- head, cross-head 
guides, and blocks, in a locomotive 
engine, taken as a whole, are called 
‘ the motion.’ 

Motion (Iiaws of). A body must 
continue for ever in a state of rest, 
or in a state of unifonn and rectili- 
neal motion, if it be not disturbed by 
the action of some external cause. 
The alteration of motion produced in 
a body by the action of any exter- 
nal force is always proportional to 
that force, and in the direction of 
the right line in which it acts. The 
action and reaction of bodies on one 
another are equal, and are exerted 
in opposite directions. 

Motion of bodies on inclined 
planes. The force of an inclined 
plane bears the same proportion to 
the force of gravity as the height of 
the x>lane bears to its length ; that 
is, the force which accelerates the 
mption of a body down an inclined 
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plane, is that fractional part of the 
force of gravity which is represented 
by the height "of the plane divided 
by its length. 

Mould, the model or pattern used by 
workmen as a guide in working 
mouldings and ornaments, in the 
casting of metal, and models of ma- 
chinery. 

Mouldings, a term applied to all the 
varieties of outline or contour given 
to the angles of the various subordi- 
nate parts and features of buildings, 
whether projections or cavities, such 
as cornices, capitals, bases, door or 
window jambs, and heads, etc. There 
are eight sorts of regular mouldings, 
viz. the Ovolo, the Talon, the Oyma, 
the Cavetto, the Torus, the Astragal, 
the Scotia, and the Fillet. These 
mouldings are not to be used at 
hazard, each having certain situ- 
ations adapted to its reception, to 
which it must always be applied. 
Thus the ovolo and talon, from their 
peculiar form, seem intended to sup- 
port other important mouldings or 
Grech. 


members; the cyma and cavetto, 
being of weaker contour, should only 
be used for the cover or shelter of 
other parts ; the torus and astragal, 
bearing a resemblance to a rope, 
appear calculated to bind and fortify 
the parts to which they are applied ; 
the use of the fillet and scotia is to 
separate one moulding from another, 
and to give a variety to the general 
profile. The ovolo and talon are 
mostly placed in situations above 
the level of the eye ; when below it, 
they should only be applied as 
crowning members. The place for 
the scotia is universally below the 
level of the eye. When the fillet is 
very wide, and used under the cyma 
of a comice, it is termed a corona ; 
if under a corona, it is called a band. 

The curved contours of mouldings 
are portions of either circles or 
ellipses. 

The principal mouldings, and the 
difference of their profiles in the 
Grecian and Roman styles, are here 
exhibited. 

Roman. 


Echinus or 
Ovolo. 


Cyma Bocta. 


Scotia. 


Torus, 
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Mouldings, in mining, tlie Oie found 
on the tops of veins near the surface 
of the ground. . 

Moulding, the process of forming a 
cavity in sand or loam, in order to 
give its form to metal which is ap- 
plied in a fluid state ; an ornamen- 
tal cavity in wood, stone, or other 
suitable material. 

Mountain-blue, A very heantitnl 
substance of this kind, a carbonate 
of copper, both blue and green, is 
found in Cumberland. None of these 
blues of copper are, however, dui- 
able; used in oil, they become green, 

and, as pigments, are precisely oi 
the character of verditers. 

Mountain-green is a native carbo- 
nate of copper, combined with^ a 
tvhite earth, and often striated with 
veins of mountain-blue, to which it 
bears the same relation that green 
verditer does to blue verditer ; nor 
does it differ from these and other 
copper-greens in any property essen- 
tial to the painter. 

M.S., an abbreviation commonly used 
on tomb-stones or monumental tab- 
lets for the Latin words Menwrim 
Sacrum, ‘Sacred to the Memory:’ 
the letters I.II.S. are often similarly 
applied in sacred edifices, for Jems 
Hominum iSa/zjc£^or,—‘ Jesus the Sa- 
viour of Men.’ — yM.S. is also manu- 
script : manu scripturti, written with 
the hand. 

Mud-holes, the covered openings in 
the bottom of a boiler for discharg- 
ing the dirt and sediment. 

Mud-plugs, in locomotive ^ engines, 
tapered screw-plugs fitted into con- 
venient parts of the boiler, to admit 
of its being washed out by these 
plpg-holes when necessary* 

Mulberry-tree, a wood of great va- 
riety, principally from Rio Janeiro, 
very suitable for furniture* _ 

Mule-jenny, a machine used in the 
manufacture of cotton thread. 

Muller, a pestle made of stone or 
glass, fiattened at the bottom. It is 
used by artists with a plate of a 
similar substance for grinding their 
pigments. 

MuUion, the division between the 
lights of windows, screens, etc., in 
Gothic architecture; the styles or 
upright divisions in wainscoting are 
also sometimes called mullions. 

Mummy, or Egyptian-hrowii, is a 


bituminous substance, combined with 
animal remains brought from the 
catacombs of Egypt, where liquid 
bitumen was employed three thou- 
sand years ago in embalming, in 
which office it has been combined, 
by a slow chemical change, during 
so many ages, "With substances which 
give it a more solid and lasting 
texture than simple asphaltum. 

Muu (Cornish'), any fusible metal. 

Muudic, a ponderous mineral. It 
may be either arsenical mundic, 
arsenical pyrites ; or sulphur mundic, 
a sulphide of iron. ^ 

Mungo, waste wool and fragments 

used for inferior cloth. 

Muniment-liouse, a strong, 
perly fire-proof apartment in public 
or private buildings, for the pre- 
servation of charters, deeds, seals, 

Munnions, pieces that part the lights 
in a ship’s stern and quarter-gallery, 
—In house-building, upright posts 
that divide the lights in a window- 
frame. 

Mural, pertaining to a wall ; a monu- 
mental tablet affixed to a wall IS a 
mural monument. 

Murometer, an instrument to mea- 
sure small spaces. , . . . 

Murrey, a colour of a dark red tint; 
it is mentioned by old writers. _ 

Murus, the wall of a Greek city, in 
contradistinction to Paries, the wall 
of a house. , , ^ , 

Museum, literally a place dedicated 
to the Muses, but generally applied 
to edifices devoted to the preserva- 
tion of collections of works of art, or 
objects of natural history. 

Music. This word is derived from 
the Latin musica, and this again 
from the Greek adjective momms, 
which signifies, of or belonging to 
the Muses. As a substantive, the 
word mousihos, or in Latin musicus, 
a musician, means also a poet or an 
orator : and in the feminine gender 
signifies the liberal arts, but espe- 
cially music, poetr3% and eloquence. 
The ancients, therefore, understood 
by music far more than has been 
attributed to it for some ages past. 
Music is now considered as the lan- 
guage of agreeable sounds, and is 
both a science and an art. As a 
science, it teaches the theory of 
musical sounds, their production by 
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the vibrations of the air, the ratio i 
of these vibrations, and also their ' 
times; likewise the various pheno- 
mena connected with musical sounds, 
the causes of discords, beats, etc., as 
well as the lengths of musical strings 
and pipes. The mathematical theory 
of music is pai*t of the science of 
acoustics, or phonics, and is there- i 
fore one of the high mechanical 
sciences. As an art, music teaches 
the practical use of the science; the 
scales or gamuts of sounds in a fixed 
succession, at fixed intervals from 
each other; the permutations of 
their sounds ; forming an immense 
variety of melodies. It teaches also 
the combination of these sounds ac- 
cording to certain received laws, 
forming thereby the most agreeable 
sensations on the ear, by producing 
a great variety of chords, composed 
of concordant sounds alone, or of a 
judicious admixture of concordant 
and dissonal sounds. Practical mu 
sic teaches also the use and pcT 
formance of the several instru | 
ments of music, as also their peculiar . 
functions ; and herein is embraced 
the human voice, the most perfect 
and beautiful of musical instru- 
ments. Music, therefore, is divided 
into two grand parts, viz. theo- 
retical or scientific, and practieal; 
the former treating of the purely 
philosophical mathematically, the 
latter being confined solely to the 
production of musical comf)ositions, 
and their performance. Practical 
music consists of several species, 
the highest of which is the eccle- 
siastical; then follow the oratorio, 
opera, military, chamber, and ball- 
room species ; and is divided into 
Vocal and instrumental music, 
each of those being variously sub- 
divided. 

Mnsnud, in Persia, a throne or chair 
of state, 

Mustaiba, a wood from the Brazils, 
inferior to rosewood, but harder; 
used at Sheffield for the handles of 
glaziers’ and other knives, etc. 

Mutule, a projecting block worked 
under the corona of the Doric cor- 
nice, in the same situation as the 
modiUions in the Corinthian and 
Composite orders ; it is often made 
to slope downward towards the most 
pjfominent part, and has usually a 


ntimber of small gutlse or drops, 
worked on the under side. 

Mynohery, the Saxon name for a nun- 
nery : nuns were sometimes called 
Mynehies. 

Myoparo, a small piratical craft, em- 
ployed by the Saxon corsairs. 

Myriad, the number of 10,000 ; pro- 
verbially any great number. 

Myriamdtre, a French measure of 
10,000 metres, or about six and a 
quarter English miles of 1,700 yards 
each, (See Weights and Measures.^ 


ISTacreous Shells. Those shells hav- 
ing an iridescent lustre, such as the 
mother-of-pearl, which see. 

JSTails, used in building, are small 
metallic spikes serving to bind or 
fasten the parts together. There 
are several kinds of nails, called by 
numerous names. In the middle 
ages, nails were frequently used 
much ornamented, of which there 
are several very beautiful existing 
specimens, particularly in church 
doors and the gates of large man- 
sions. 

JNTaked (of a column or pilaster), the 
surface of the shaft where the 
mouldings are supposed to project. 

Of a wall, the remote face 

whence the projectures take their 
rise. It is generally a plain sur- 
face, and when the plan is circular, 
the naked is the surface of a cy- 
linder, with its axis perpendicular 
to the horizon. 

naked flooring, in carpentry, the 
whole assemblage or contignation 
(i,e, a frame of beams) of timber- 
work for supporting the boarding of 
a floor on which to walk. Naked 
flooring consists of a row of parallel 
joists, called floor-joists. 

naos, the chamber or enclosed apart- 
ments of a Greek temple. The part 
of the temple which, stood before 
the naos, comprehended between 
the wall and the columns of the 
portico, was called the pronaos; 
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map jjrASKYTE’S STEAM PILE-DEIVIHG- Emim. 

while the corresponding part behind employment of the^ steam-hammer 
was called the posticum, action, the steam is made to act 

JSfaples yeUow is a compound of the direct in raising up and letting fall 

oxides of lead and antimony, an- the hammer, or monkey, wdthoufc 

ciently prepared at Naples under the intervention of any rotatory mo- 

the name of Grallolina ; it was sup- tion ; while, in the second place, 

posed also to have been a native another grand feature consists in 

production of Vesuvius and other the employment of the pile about 

volcanoes, and is a pigment of de- to be driven, or raised up and 

servedly considerable reputation. planted in its situation by the ma- 
lt is not so vivid a colour as patent chine, by means of a windlass 

yellow and turbith mineral, but is worked by a small detached steam 

variously of a pleasing, light, warm engine. 

tint. Like most Some conception of the rapidity 
other yellows, it is opaque, and with which piles are driven by this 

in this sense is of good body. It machine may be formed, wiien it 

is not changed by the light of the is stated that a pile measuring 60 

sun, and may be used safely in oil feet in length, and 14 inches 

or vaiTiish, under the same man- square, can be driven 45 feet into 

agement as the whites of lead ; stiff soil, do’ivn to the rock below, in 

but like these latter pigments also, four minutes ; and such is the good 

it is likely to change even to black- effect resulting from the blows 

ne^ by damp and impure air when being given by a great mass of 

used as a water-colour, or unpro- 30 cwt. striking quickly hut with 

teeted by oil and varnish. small velocity of actual impact, that 

Haplitha, a species of mineral oil or the head of the pile requires no 

fluid bitumen, now commonly used hoop, and presents, after bein^ 
tor lamps. driven, a neater appearance than it 

HartLex, a division in the early had when it was lirst placed under 

Christian churches in which the the hammer, 

catechisms were said, and peni- Native, in mining. The term wai/ra is 
tents admitted; it was near the applied to those metals wincii are 

entrance, and separated from the found in the metallic state, not as 

rest of the church by a railing or ores. (See Ores.) 

screen. ‘The term naiiae is used to express 

Nasmytli*s patent direct-action their occurrence in the metallic state: 

steam-haminer is employed instead thus gold and platinum occur native, 

of the old helves or lift-hammers, and Native metals arc not necessarily 

is worked by a connected high-pres- pure. Thus no instance is recorded 

sure steam-engine, which raises the of native gold free from Silver.’—* 

hammer to any required height Percy’s 

within its vertical range of motion, Native Alloy, another name for 
and in which it is guided by two osmium -iridium, 

planed guides. On the escape of Native Amalgam is a comhinatioa 
the steam, when the valve of the of mercury and silver ; it sometimes 

cylinder is opened, the hammer occurs in beds containing mercury 

falls on the work that lies on the and cinnabar, and is found in some 

anvil with the full force due to partsof Spain, Hungarj^ and Frances 

gravity, without scarcelj’' any loss Natron, native sesquiearbonate of 
from friction. The instant the soda : it occurs as a deposit bn the 

hammer has given its blow, the sides of several lakes to the west of 

steam is again let in under the the Delta of Egypt ; it is also found 

piston, and the same action is re- as a thin crust on the surface of the 

peated with ease and rapidity. earth, at the bottom of a rocky 

Nasmyth.*® steam pile-driving mountain in the province of Sukena, 

engine. There are two grand or near Tripoli, 

important features of novelty in this Natural beds of stone are the sur- 
pile-driving engme, compared with faces from which the laminae are 

. all former contrivances for the like separated. It is all-important for 

purpose. In the first place, by the the duration of stone walls that th^ 
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laminai should be placed perpendi- 
cular to the face of the work, and 
parallel to the horizon. 

Hatnralisti, a school of artists who 
adhere strictly to nature, 

JiTature -printing, a process by which 
natural objects are copied with great 
exactness. The flower, fern, or -what- 
ever the object may be, is placed on 
a soft metal plate, and over it is placed 
a very hard steel plate ; the whole is 
then subjected to the pressure of the 
engraver’s roller; this gi'eat pressure 
forces the object into the soft metal, 
and on the object being removed, 
there is a most beautiful and "well- 
defmed impression of every vein and 
rib of the most delicate leaf. An 
electrotype copy is taken of the im- 
pression, and from the electrotype is 
printed a faithful and minute repre- 
sentation of the peculiarities by which 
natural objects are often best dis- 
tinguished. 

Katnral Philosophy takes an exten- 
sive range, embracing the study of 
the collection of created beings 
and objects, and of those laws by 
which they are governed, all of 
them expressed in the term Nature. 
Natural objects are separated into 
two grand classes, the organic and 
inorganic; the former being dis- 
tinguished by vital power or life, 
and the latter by its absence. 
Organic bodies admit of a marked 
distinction into animals and plants ; 
the science of Zoology describing 
and classifying the one, and that of 
Botany the other. These sciences j 
admit'of many subdivisions. ! 

1. Geology, the science which has 
for its object the observation and ' 
description of the structure of the 
externa! crust of the globe. 2, Mine- 
ralogy, taking account only of the 
separate items of which the earth’s 
crust is composed. 3, Chemistry, 
which may be regarded as atomic 
anatomy, its object being to de- 
compose bodies, to study the pro- 
perties of their elements, and the j 
laws of combination. A Physics, 
which considers the generaf pro- 
perties of aH bodies. It is 
again subdivided into many dis- 
tinct sciences. The mutual "action 
of forces and masses of matter 
produces in the latter either equi- , 
librium or motion, and hence arise i 


those two divisions of sciences, 
called Statics and Dynamics, which 
are again divided into Stereo-statics 
and Stereo-dynamics, as applied to 
solids ; Hydrostatics and Hydro- 
dynamics, as applied to liquids ; 
Electro-statics and Electro-dyna- 
mics, as applied to Electricity, 
The application of statics and dj'*- 
namics to air and other gaseous 
fluids is called Pneumatics. The 
application of dyuaraics to the arts 
of life has led to the composition 
and arrangement of the various 
machines tbr assisting the labour 
of man: this branch is called Me- 
chanics. The construction and per^ 
formance of the various machines 
to raise water, or which arc dri- 
ven by the motion of that fluid, 
belong to hydrodynamics, while 
the construction of works depend- 
ing on the equilibrium of liquids 
belongs to hydrostatics. Those 
machines which arc driven by the 
wind depend on the application of 
pneumatics ; and all the varied 
phenomena of the atmosphere 
arising from the action of heat, 
light, electricity, and moisture^ 
form the science of Meteorology, 
The phenomena of heat and elec- 
tricity also form separate sciences ; 
the latter admitting of five divi- 
sions, viz, electricity, magnetism, 
galvanism or voltaic electricity, 
thermo-electricity, and animal 
electricity. The phenomena of 
light, jilthough included in the 
term Optics, are varied; namely, 
perspective, catoptrics, dioptrics, 
chromatics, physical optics, and 
polarisation ; to which may bo 
added actino-cliemistry. 

^Tanniaclua, among the Greeks, a 
sea-fight; a spectacle. The term 
was also applied to a circus encom- 
passed with seats and porticoes, 
the pit of which, serving as an 
arena, was filled with water by 
means of pipes, for the exhibition 
of sea-fights. 

NTaupegns, a shipwright. 

Hautical, pertaining to ships or sail- 
ors. 

ITaval Architecture, the art of de- 
signing and constructing ships and 
vessels for the purpose of navigation. 

NTavaJe, a ship-dock or dockyard. 

ISTavalia, ship-building docks at Rome^ 
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where also ships were laid ap and 
refitted. 

IsTavarclixis, among the ancients, the 
name of a commander or admiral of 
a fleet. 

ISTave, the body of a church west of 
the choir, in which the general 
congregation assemble. In large 
buildings it consists of a central 
division, wth two or more aisles ; 
and there are frequently, in foreign 
structures, several small chapels on 

the sides beyond the aisles. In 

mechanics, the central part of a 
wheel. 

Havel-hoods, in ship-building, pieces 
of plank, or thick stuff, wrought 
above and below the hawse-holes. 

Uavxs, in church furniture, a metal 
dish or vessel to contain frankin- 
cense. 

Heap, low, decrescent ; a term applied 
to the tides which happen when 
the moon is in the middle of her 
second and fourth quarters. The 
highest spring-tide is three days 
after the full or change ; the lowest 
neap-tide is four days before the full 
or change. 

Heapolitan School of Painting, 
which possesses indisputable proofs 
of baving in ancient times ranked 
among the first in Italy ; as in no i 
part of that country *do the re- j 
mains of antiquity evince a more : 
refined taste, nowhere do we find 
mosaics executed with more ele- 
gance, nor anything more beautiful 
than the subterranean chambers 
which are ornamented with historical 
designs and grotesques. 

At the restoration of art, it bad 
made little progress in Naples and 
her territories before Zingaro^s time. 
His name was Antonio Bolarm, 
originally a smith, and commonly 
called lo Zingaro. His history has 
something romantic in it, like that 
of Quintin Matsys. 

The most celebrated work of 
Zingaro’s was in the choir of S. 
Severino, in fresco, representing in 
several compartments the Life of St. 
Benedict. He left numerous pic- 
tures, and Madonnas of a beautiful 
form, in various churches of Naples, 
•—in that of S. Domenico Maggiore, 
where he painted a Dead Christ, and 
in that of S. Pier Martire, where he 
represented a S. Tincenzio. 


Two eminent artists of the Nea- 
politan School were Mattco da Siena 
and Antonella da Messina. The 
tetter is a name so illustiious in the 
history of art, that he claims notice 
in the Sienese, Neapolitan, and 
Yenetian Schools. 

It has already been observed that 
at the commencement of the six- 
teenth century, the art of painting 
seemed in every country to have at- 
tained to maturity, and that every 
school assumed its own peculiar 
character. Naples, however, did not 
possess a manner so decided as that 
of other schools in Italy. 

A writer has observed that no part 
of Italy could boast of so many 
native artists. 

Their rapidity of execution was 
another effect *of their genius, a 
quality which has been alike praised 
by the ancients and the moderns, 
when combined with other more 
requisite gifts of genius. But this 
despatch in general excludes correct 
design, which from that cause is 
seldom found in that school. Nor 
do we find that it paid much atten- 
tion to ideal perfection, as most of its 
professors, following the practice of 
the naturalists, selected the cha- 
racter of their heads and the at- 
tributes of their figures from common 
life; some with more, and others 
with less discrimination. With 
regard to colour this school changed 
its piinciples in conformity to the 
taste of the times. 

The modem Neapolitan School is 
founded on the schools of Baffaeil 
and Michel Angelo. 

The chief names are Andrea Sab- 
batini, Polidoro Caravaggio, Marco 
da Siena, Corenzio, Kibera Carrac- 
ciolo, Luca Giordano, and Soliinene, 

Hebule moulding, an heraldic term. 
In architecture, an ornament of the 
zigzag fonu, but without angles : it 
is chiefly found in the remains of 
Saxon architecture, in the archivolts 
of doors and windows. 

Heck of a capital, the space between 
the astragal on the shaft and the 
annulet of the capital in the Grecian- 
Done ordei*. 

Heck-mould, in architecture, ft 
small convex moulding surrounding 
a column at the junction of the sshaft 
and capital. 
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3Srecrology, an obituary formerly kept ( the back with the front line, i 
in churches and monasteries. which case they are called squai 

jSTeedle, or Nail, in mmingy a long recesses, or square niches. Occa 

taper piece of copper or iron, with a sionally small pediments wer 

copper point ; used when stamping formed over them, supported on con 

the hole for blasting, to make by its soles, or smaU columns or pilaster 

insertion an aperture for a fusee or placed at the sides of the niches. An 

train. ciently they were used in ecclesi 

Needle ore, a native sulphide of astical buildings for statues an 

bismuth, copper and lead, wdth aci- shallow square recesses. The ruin 

cular crystals. of PalmjTa exhibit niches of va 

Needlework, a term anciently used rious kinds. Within the portic 

for the framework of timber and of the temple of the Sun there ar 

plaster in old houses, two niches, etc. 

Neo, a Greek term, to spin or twist a Nielie, angulaa:, one formed in th 

number of separate fibres of wool or corner of a building. In car 

fiax into a single thread. pmtrg, the wood-work to be lathe< 

Nephrite. (See Jade.) over for plastering. The usual con 

Ne plus ultra {Latin), the extreme structions of niches in carpentry afi 
of anything. those with cylindrical backs am 

Nervures, nerves or branches, a spherical heads, called cylindro 

terra applied by Prof. Willis, of Cam- spheric niches, the execution o 

bridge, to the ribs of a vaulter roof which depends upon the principle: 

which bound the sides of any groined of spheric sections, 

compartment. Niche, ground, that which, insteac 

N et or Neat, in commerce, that which of bearing on a massive base or dado 

is pure and unadulterated j the has its rise from the ground, — as tin 

weight of any package after the tare niches of the portico of the Pantheoi 

has been deducted: sometimes, but atEome: their ordinary proportioi 

improperly, written nett is, two diameters in height, and on< 

Nettle tree. Called hy the French in width. Eound or square niches 
Micocoulier : it is a very compact are also formed, 
wood and takes a high polish j it is Nickel, a brilliant white metal fount 
very heavy and dark, and is used in principally in a copper-colourec 

carving and for making flutes. minerm, called in Westphalia jfifwjo- 

Neutral tint, a gray pigment used fernickd. It is also found in meteoric 

in water colours j it“consists of blue, iron. German silver is an alloy o: 

red, and yellow mixed together in copper, zinc and nickel; nickel h 

various proportions. slightly magnetic, (See Metals.) 

Newel, the central column round Niello Nigellum, an art much prac- 
which the steps of a circular stair- tised in the Middle Ages, to whicl 

case wind ; the principal post at the may be traced,the origin of engrav 

angles and foot of a staircase. In ing. The lines of a design are cu1 

the Tudor and Elizabethan residences in a piece of gold or silver ; it is ther 

very beautiful examples exist, adding covered with a black compositioi 
much to the beauty of the staircase. consisting of copper, silver, lead, anc 
Nicaragua wood, a native of South sulphur, and a little borax h 

America ; it is used in dyeing and is spidnkled over it ; by subjecting it tc 

called Peach wood : it is not sound heat over a fire, the composition be- 

enohgh for turning. The trees yield- comes liquid and runs into the linef 

ing this wood have not been ascer- of the design ; the whole is ther 

tained with any certainty. allowed to cool, when the surface oi 

Niche, in architecture, a cavity or the metal is scraped and burnished, 
hollow place in the thickness of a leaving the drawing in black upor 
wall, in which to place a figure, a the metal. 

statue, vase, or ornament. Niches Nigged ashlar, stone hewn with i 
are made to partake of all the seg- pick or pointed hammer, instead o; 
ments under a semicircle : they are a chisel ; used principally at Aber- 

sometimes at an equal distance'from deen for the hewing of the Imre 

the front, and parallel or square on granite. 
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ITiobi-um, a metal discovered in 1801 
by Hatchett, in a mineral called 
columbite, and hence it was named 
columbinm. Eose re-discovered this 
metal in 1846, and gave it the name 
it now bears. jS’iobium is a black 
powder, specific gravity C‘27. (See 
3Mals.') 

ITitrate of lime, nitric acid in com- 
bination with lime for a base: 
abounding in the mortar of old 
buildings. 

357itrates, compounds, or salts, formed 
by the combination of nitric acid 
with alkalies, earths, and metallic 
oxides. 

ITitre, common saltpetre ; in chemis- 
try^ nitrate of potash. I 

I^itric Acid, or Aqua-fortis, a 
powerful acid, used bj' engravers to 
corrode those parts of the plate from 
which the ground' has been removed 
by the etching-needle. 

Nitrogen, one of the constituents of 
atmospheric air. It forms ammonia 
with hydrogen, and with carbon 
many explosive compounds. 

N itro-glycerine, glycerine combined 
with nitric acid; one of the most 
violent of all our explosive com- 
pounds. (See Dynamite,) 

Noble Metals. This was a division 
formerly adopted. Noble metals are 
those which are not readily attacked 
by oxygen; they are gold, platinum, 
palladium, rhodium, iridium, osmium, 
silver, and mercury. 

Nodiis, anciently, in our cathedrals, 

<« a knot, key-stone, or boss. 

Nog, in ship-building, a treenail driven 
through the heel of the shores which 
support a ship on the slip. 

Noger, in mining, an iron instrument 
used for boring holes in the rock. 
Nog-hole, in mining, the hole in 
which the noger is put. 

Nogs, blocks of wood cut to the form 
and size of bricks, and inserted in 
the interior walls of apartments as 
holds for the joinery. 

Nogs or Nays, in mining, square 
pieces of wood piled on each other to 
support the roof of a mine. 
Nogging,a kind of brick-work carried 
up in panels between quarters, 
Nogging-pieces are horizontal 
boards placed in brick-nogging, 
nailed to the quarters in order to 
strengthen the brickwork. 

Noils,, a term used in the worsted 


trade for the short wool taken from 
the long staple by the process of 
combing, and is used to give ap- 
parent solidity or thickness in the 
handling of cloth. 

Nomades, in antiquity, wandering, 
rude, or savage tribes. 

NomenelatTire, the art of naming ; 
a vocabulary or dictionary of techni- 
cal language peculiar to” any art oi 
science. 

Nonagon, a figure of nine sides and 
of as many angles. 

Non-condensing Engines are those 
made without that part of the ma- 
chine called a condenser, and with- 
out those contrivances essential to 
the ordinary construction of engines 
that condense the vapour into Iluid. 

Non-condxrctors, substances through 
which the electric fluid passes with 
considerable difficulty or not at all ; 
such as glass, resin, sulphur, silk, 
hair, wool, the lair, etc.; but these 
become electric by friction. 

Nones, in the Roman calendar, the 
fifth day of January, February, April, 
June, August, September, November, 
December; and the seventh of March, 
May, July, and October. 

Noria, an hydraulic machine, common 
in Spain for raising water. The en- 
gine consists of a vertical wheel of 
20 feet diameter, on the circumfer- 
ence of which are fixed buckets, for 
the purpose of raising water out of 
-wells, etc., communicating with a 
canal below, and emptying it into a 
reservoir above, placed by the side 
of the -wheel. The buckets have a 
lateral orifice, to receive and discharge 
the water. The axis of the wheel is 
embraced by four small beams, cross- 
ing each other at right angles, taper- 
ing at the extremities, and forming 
eight little arms. This wheel is near 
the centre of the horse-wallr, com 
tiguous to the vertical axis, into th( 
top of which the top beam is fixed: 
but near the bottom it is embraced 
by four little beams, forming eight 
arms similar to those above described, 
on the axis of the water-wheel. In 
the movement of the horse or mule, 
these horizontal arms, acting on cogs, 
take hold, each in succession, of those 
arms which are fixed on the axis 
of the water-wheel, and keep it in ro- 
tation, 

Norma, a square for measuring right 
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angles, used by carpenters, masons, 
and other artUlcers, to make their 
work rectangular. 

Hormal line, in geometry^ a phrase 
used for a perpendicular Hne. 

Herman Arcliitecture. In Nor- 
mandy, in the tenth century, when 
the Normans occupied Neustria, the 
churches in other parts of i'rance 
were in imitation of the Koman 
style. The plan of the buildings 
came from Koine, and the round 
arches, the pillars, and the mouldings, 
which were employed in their con- 
struction, had the same origin. But 
the coiTupt taste of a less civilised 
people covered the capitals and the 
portals with a crowd of such appal- 
ling images as a wild fancy was 
likely to suggest, and a rude hand to 
portray. 

The Normans, adopting the ha- 
bitual plan and the established style, 
rejected the meretricious accessories, 
and resolved to trust for success to 
the two great principles of size and 
elevation. The oldest of the Norman 
churches are the plainest, but even 
these aspire to dimensions which 
could not foil to command admira- 
tion. Their character is severe but 
sublime. At the same time, the 
Normans had the boldness to insist 
upon an addition to their churches, 
which is admitted to be the grandest 
feature and the chief ornament of 
ecclesiastical buildings— the central 
tower. Towers had, fortunately, 
become an integral part of churches 
before the Normans began to build 
in Neustria, but the few towers 
which at that time existed in other 
parts of France only adorned the 
western end. Size, elevation, sim- 
plicity, and strength, together with 
the central tower, are the architectu- 
ral peculiarities to which the Nor- 
mans, as contradistinguished from 
the Franks, possess undeniable 
claims. 

Norman workmanship was, at 
first, remarkable only for its solidity. 
The walls were often built of rubble, 
faced with small squared stones, — a 
manner of building which had been 
copied from the works which the 
Homans had left behind them in 
France. The pillars were, of course, 
composed of larger blocks. By de- 
grees, and in buildings of importance, 


larger blocks were employed in the 
wfidls ; but the joints were wicle, and 
the mortar was coarse. In the time 
of William the Conqueror, greater 
neatness was accomplished ; the 
stones were squared, and the courses 
regular; but the joints were still 
rather wide, and the mortar un- 
sifted. 

Another mode of construction was 
with long, narrow stones, which were 
placed, not in horizontal courses, but 
alternately inclined to the right and 
left. This, from the appearance it 
presented, was called the herring- 
bone fashion. It did not remain in 
use much after the eleventh century. 

The Norman walls were of great 
tMckness, and were filled up with 
small stones, amongst which mortar 
was poured in hot. This was called 
groutings and in time the whole 
mass so hardened together as to ac- 
quire the consistence and strength 
of a solid rock. Such w'alls stood in 
no need of buttresses, through the 
means of which more advanced 
science afterwards obtained an equal 
amount of power at less labour and 
less expense. Buttresses, however, 
appear on the exterior of early Nor- 
man buildings, but seem to have 
been introduced only to relieve the 
baldness of the surface. They project 
so slightly that they can add but little 
support. In early Norman buildings 
the buttresses never rise above the 
cornice. 

The plan of the early Norman 
churches is always that of the 
basilica, with a semicircular recess 
at the end, which recess formed the 
choir. The larger churches have 
transepts and side aisles which are 
divided from the naves by arcades. 
The small churches have often neither 
side aisles nor transepts. The arches 
of the nave either rest on piers, to 
which half-piUars are attached, or on 
single pillars, but hardl;y ever on 
those huge cylindrical piers wliich 
are commonly seen in the Norman 
churches of England. Indeed, the 
thick cylindrical piers of England 
are scarcely to be met with in all 
France, except in one or two erj^pts, 
where the known superincumbent 
weight justifies the preference of 
strength to beauty. 

In the chmishes of France single 
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pillars prec^ided piers ; the exact re- 
verse of what might have been ex- 
pected, were it not recollected to what j 
an extent and degree France had he- | 
come Roman, previous to the inroad j 
of Northern conquerors. The pillars i 
have always capitals, Tirhich, at first, 
were perfectly plain; but, from the 
beginning <if the eleventh century, 
were enriched with different kinds of 
foliage, to a certain degree departing 
from, but still seeking to imitate, the 
Roman models. The half-pillars, 
which are attached to the ends of the 
piers, are always set back in re- 
cesses, or sinks ; the same is the case 
with the small pillars on the outside 
of the windov^s, as also "with those of 
the portals. This is a characteristic 
difference between the Norman style 
and the Roman,— the Norman pillars 
are recessed, the Roman project. 

The windows are always round- 
headed and undivided, and, exter- 
nally, have on each side a small 
recessed pillar, vrhich supports an 
impost and moulding. 

In the gable, over the entrance door 
of churches, a small circular window 
is sometimes introduced. 

The windows of castles and of dor 
mestic buildings are usually divided 
by a single shaft. 

The portals are round-headed, and 
were gradually enriched by an in- 
creasing number of semicircular 
mouldings. The most common 
mouldings are the billet, the nail- 
head, the chevron, the zigzag or 
embattled frette, hatchet, nebule, 
star, rope, beak-head, dog-tooth, 
and, occasionally, different sorts of 
foliage, as the vine, the bay, the 
ivy, etc. 

The external cornice, under the 
eaves of churches, was sometimes a 
moulding describing a series of 
semicircles, under a projecting course, 
and sometimes a series of blocks. 
The omamented corbels, on the ex- 
terior of churches, were adopted by 
the Normans before imagery was 
admitted into the interior of the 
edifice. 

The roofs of the early Norman 
churches were of wood, except the 
part over the semicircular chancel, 
which from the first was vaulted 
with stone. The side aisles were 
dso vaulted with stone; as were, 


sometimes, the comparatively small 
naves of village churches. The 
vaulting was composed either of 
small stones let into a bed of mortar 
or of tufa, or of a light calcareous 
stone which is found in many parts 
of Normandy. The most ancient 
vaulting is without ribs, and the 
most ancient ribs arc without mould- 
ings. 

Tiie dome vaulting over the side 
aisles of the abbey church at Bemay 
is the only kind of specimen in 
Normandy. 

The first and purest Norman style 
prevailed till the latter part of the 
reign of William the Conqueror, 
from the earlv part of the tenth till 
nearly the end of the eleventh cen- 
tuiy. _ . 

The abbey church of Bernay, begun 
in the first lialf of the eleventh cen- 
tnrjq is the oldest Norman building 
of anv consequence which remains in 
its primitive form. The architecture 
of the interior is plain ^ to baldness, 
but the dimensions are imposing. 

The abbey churches of Jumieges 
and Cerisy were begun in the first 
half of the eleventh century. The 
Norman portions of the cathedral, 
and of the church of St. Taurin, at 
Evreux, as also of the church of 
Mont St. Michel, belong to the same 
period. 

St. Georges de Boscherville, and 
the two great churches at Caen, are 
splendid examples of the architecture 
of the time of William the Conqueror. 

In all these buildings the cha- 
racter of simplicity is preserved, but 
some ornament in the details begins 
to make its appearance, before the 
close of the Conqueror’s reign, as, for 
instance, in the embattled frette 
moulding round the arches of the 
nave of Matilda’s church at Caen, in 
some part of St. Georges de Boscher- 
ville, and other places. 

The florid Norman was already 
developed in the early part of the 
twelfth century. Of this style a rich 
specimen is afforded in the arcade of 
the nave at Bayeux. The arches are 
ornamented ■with a multiplicity^ and 
variety of mouldings of intricate 
design and elaborate execution. 

Another specimen of the florid 
Norman exists in the neighbourhood 
of BajTAtx, in the church of St. 
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the same country, skilled in the 
mystery of making glass, to glaze 
the windows. 

The conventual church of Ripon, 
and the cathedral church of Hex- 
ham, were both built by Wilfrid, 
Bishop of York, in the second half of 
the seventh eentur}’- : and were both 
constructed of stone, and supported 
by pillars and arches. Wilfrid also 
imported builders and artists from 
abroad — from Rome, Italy, France, 
and other countries. 

In the eighth century, the monas- 
tery of Croyland was built by Ethel- 
bald, King of Mercia j and the church 
of St. I'eter at York was rebuilt by 
Archbishop Albert, and consecrated 
just before his death, which took 
place in 780. Alenin describes this 
church as having pillars, arches, and 
porticoes. 

In the ninth century, the progress 
of the aits was interrupted by the 
constant incursions of the Danes. 
All that had been done was destro 3 'ed; 
and little more than repairs, and 
military works, could be undertaken 
till the peaceable reign of Edgar, in 
whose time the abbey of Ramsey 
was founded, and the church built 
by Ailwin, then alderman of all 
England. This church was built in 
six years, and finished in 974. It 
was in the form of a cross, and had 
piliam, arches, and two towers, one 
of which was supported by four pil- 
lars, or piers, in the middle of the 
building. This appears to have been 
the first English church that had a 
tower so situated, or that was built 
in the form of the cross. 

From these descriptions of the 
Saxon churches, preserved in the 
early chronicles, it appears that the 
Saxon style was, like that of every 
other country, in imitation of the 
jSoman. The abbe^*- church of Eam- 
863 ’’, which was one* of the latest, and 
one of the most celebrated of the 
works of the Saxons, was completed 
in six years. The last Saxon work 
of importance "was the abbey church 
of Westminster, built by Edward 
the Confessor, and finished and con- 
secrated in 1065, one year before the 
Conquest. This church is represented 
to have been of a different character 
from that of any preceding structure 
in England, and this difference un- 


Gabriel, built by Robert of Glouces- 
ter (1128). 

The abbey church of MontivilHers 
(1117), and the church at Gra^dlle, 
are instances of the florid style in all 
its exuberance. 

Horman. Arebitecture in Eng- 
land. Of the architecture which 
existed in this country previous to 
the introduction of tlie*Norman there 
are no certain vestiges. The most 
competent authorities have decided 
that harcll 3 ’’ an 3 dhing which can be 
proved to be Saxon remains in exist- 
ence. Farts of a few churches, which 
have all the marks of a very remote 
antiquity, and of which the style 
differs materially from the Norman, 
may be suspected to be Saxon. 
Their distinguishing features are a 
ruder imitation of the Roman, pro- i 
jecting instead of recessed pillars, and ; 
the combination of diagonal with 
perpendicular forms in the external 
ornaments of towers. Such is the i 
case at the old church of Barton, in i 
Lincolnshire, and at Earl’s Barton in I 
Northamptonshire. j 

Some persons have imagined that 
the generality of the Saxon churches 
were merelj’’ timber buildings, but 
this appears to be a mistake ; for in 
Domesday Book, which takes note of 
1,700 churches, one, and only one, is 
specified as being built of wood ; and 
lienry of Huntingdon, speaking of a 
particular church, says, ‘ It was not 
built of stone, but *of wood, and 
covered withh reeds, as is the custom 
in Scotland ; ’ demonstrating that it 
was «of the custom in England. 

Not only were the Saxon churches 
not merely timber buildings, but 
some of them were constructed at a 
considerable expense, and with much 
architectural ornament. 

In the seventh century a church 
was built at Lincoln, which Bede 
says was of stone, and of good work- 
manship. The church of the monas- 
tery of Wearmouth was erected in 
675, b 3 ’' Abbot Benedict Biscopius, a 
noble i^ortliumbrian, who, at twent 3 "- 
five years of age, detached himself 
from the service of King Oswy, and 
embraced a religious life. He brought 
over masons from France to build 
his church in the Roman manner, 
and, when the building was nearly 
finished, he procured artificers from 
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doubtedly consisted in an approxi- 
mation to tlie Norman method of 
building. Edward the Confessor had 
been brought up in Normandy, and 
was almost reproached for his’inces- 
sant endeavours to introduce Nonnan 
customs and manners. 

The churches and monasteries 
which arose after the Conquest were 
constructed after a new manner of 
building. From all this it appears 
that there must have been a marked 
difference between the Saxon and 
the Norman fabrics. But, as both 
were an imitation of the Roman, the 
difference must have consisted in the 
dimensions and the superior work- 
manship and magnificence of the 
new structures. It must have been 
the same style on a grander scale, 
and executed in a more scientific 
manner. 

At the time of the Conquest the 
Anglo-Saxons were in every respect 
a ruder and less civilised race than 
the Normans had by that time be- 
come. 

The earliest work of the Normans 
which exists in this country was 
conducted by Gundulph, who, after 
rebuilding his cathedral at Rochester, 
was employed by William to super- 
intend the construction of the White 
Tower, in the Tower of Loudon, 
which contains within its walls per- 
haps the only ecclesiastical remnant 
of the ConquWor’s time at present in 
existence. 

In the course of the Conqueror’s 
reign, several cathedrals, abbeys, and 
castles were built, none of which re- 
main in their original state. A rem- 
nant of the Conqueror’s time existed 
at Canterbury till within these few 
years,— the northern tower, at the 
west end of the cathedral. This was 
a part of the work of Lanfranc, The 
stones of which it was built were 
irregular, and the joints between the 
courses were wide. 

Several castles have the reputation 
of being of the Conqueror’s time, but, 
on a close investigation, will be found 
to have been rebuilt in after-years. 
Such is the case with the castles of 
Norwich, Rochester, the keep at 
Conisborough, and many others. 

Within less than a century after 
the Conquest almost all the ea- 
Ihedrals and alley churches of Eng- 


land, besides innumerable parish 
churches, were either whoUj’' rebuilt 
or greatly improved by the Normans, 
on w'hom William and his successors 
conferred all the best ecclesiastical 
preferments. By the introduction of 
these Norman prelates, the Norman 
style was rapidly dilfused ; at first, 
however, so much affected by the 
state of art in this country, as to give 
to the English building the character 
of a Norman building of much greater 
antiquity. 

Rufus" was a great builder; his 
principal work was the groat hall cf 
bis palace at Westminster. This 
hall, as it now exists, was altered by 
Richard II., but much of the original 
work was left, and during the repairs, 
portions of this were visible. The 
lower part of the “walls was faced 
with rubble; the courses “were ir- 
regular; the joints wide. Remains 
of a triforium or gallery were dis- 
covered, which had been carried along 
the sides of the hall, halfway up 
The capitals of the pillars on which 
the round arches of this gallery rested 
were plain cubes. The whole of the 
workmanship was coarse. 

The plan of the churches erected 
about this time was the same as in 
Normandy. All were built with the 
semicircular chancel, which in Eng- 
land afterwards fell into such general 
disuse that few traces of its existence 
are to be found in this country. It 
is, however, to be traced in that 
of St. Bartliolomew-lo-Grand, in 
London (begun in 1123), in the 
minster at York, at East Ham, 
Essex, and in other places. 

The arches of the nave usually 
rested on those heavy cylindriciii 
piers which in French churches are 
hardly ever to be found, except in 
crypts. Th eir preval ence in E ngland 
must be ascribed to the inexpertness 
of the native workmen, and the prob- 
ability is, that they had previously 
been adopted by the Saxons from 
their inability to imitate the Roman 
.style in a more satisfactory manner. 
Sometimes, to adorn the cylindrical 
piers, the Anglo-Normans introduced 
the spiral groove winding round 
them, with the net or lozenge-work 
spreading over them. 

The windows and the doors were 
the same as in Normandy, and the 
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Norman mouldings were gradually 
introduced with little alteration. 

The walls are remarkably thick, 
and 'Without prominent buttresses. 

Specimens of the time of Rufus 
are to be seen in the choir, side 
aisles, and middle transept at Dur- 
ham ; in the walls of the lower part 
of tlie western fapade of Lincoln j the 
towers and transept of St. Alban’s ; 
the oldest remaining parts of Win- 
chester ; and the east end and cross 
aisle of Worcester. | 

The -avails in this reign were ir- j 
regularly built, and the joints con- i 
tinned to be wide, as may be seen at 
Durham, Lincoln, Winchester, and 
other places. 

The stjde prevailed in the early 
art of the reign of Henry I., as may 
e seen by the ruins of St. Botolph’s 
priory, Colchester, which •was built i 
by Ernulpb, a Norman monk, in the 
first years of that prince. Here are 
the shne heavy cylindrical piers, the 
same stumpy proportions, the same 
poverty of mouldings. But in the 
course of tliis reign an impulse was 
given to architecture by one of those 
men of genius who afiect the cha- 
racter of the age in which they live. 
Roger Poer, Bishop of Salisbuiy, a 
Konnan by birth, and combining in 
himself the offices and the qualities 
%vliich, in those times of constant 
commotion, were often united, was 
much distinguished as a prelate, a 
warrior, a statesman, and an archi- 
tect. William of Malmesbury relates, 
that the walls which were bmlt under 
the superintendence of Roger of 
Salisbury -were so smooth, that they 
seemed to he made of a single stone. 
Had fine joints been in use before, 
their appearance in the works of this 
prelate would not have been so much 
extolled. The admiration with which 
they are mentioned gives us the 
date of the first introduction of fine 
joints in the walls of English build- 
ings. Prom this time progressive 
improvement took place in other parts 
of the fabric. Something like deco- 
ration was added. The portals began 
to be enriched. The architecture of 
England ascended to the level of 
the architecture of Normandy in the 
time of William the Conqueror. 

Examples of the style of this reign 
may be seen in the naves at Glouces- 


ter, Norwich, Ely, Durham, and 
Southwell ; also in the lateral towers 
of Exeter Cathedral, built by Bishop 
Warlewast; in St. James tower. 
Bury St. Edmund’s ; in the ruins of 
the chapter-house at Rochester, built 
between 1114 and 1125, by the same 
Ernulph who built St. Botolph’s at 
Colchester, and who, on the death 
of Gimdulph, was promoted to the 
see of Rochester ; in the portal of 
the round church at Cambridge; 
in the nave of the church at Dim- 
stable ; in St. Bartholomew-le-Grand, 
London, which was begun in 1123 ; 
in St. Sepulchre’s, Northampton, 
built by Simon de Liz, second earl of 
Northampton, on Iiis return from the 
Holy Land, and who died in 1127 ; 
and in the abbey church of Tewkes- 
bury, begun by Robert Fitz-Hamon 
(who died in il07), and consecrated 
in 1123. 

Exaiviples. — Portal of the chap- 
ter-house at Durham, built by Bishop 
Galfrid Rufus, between 1133 and 
1143; church of Castle Acre priory, 
Norfollc, consecrated in 1148 ; church 
of St. Cross, Hampshire ; Ripon 
minster ; St. Frideswide (now 
Christchurch), Oxford, begun not 
later than 1150, and finished in 
1180. 

About this time, or a little later, 
Domestic architecture began to make 
its appearance in England, though 
from the dimensions and arrange- 
ment of some of those buildings 
■which have come down to our time, 
it is difficult to determine whether all 
of them were destined for dwelling- 
houses, or -were only halls for public 
occasions, or for the courts of feudal 
lords. 

Of these buildings the invariable 
plan is a parallelogram of two stories ; 
sometimes a double parallelogram. 
The low’er story was vaulted, as we 
have seen to have been the custom 
in Normandy, audit had no internal 
communication with the upper story. 
The upper story was approached by 
an external staircase, which probably 
was movable. The only fixed Nor- 
man staircase now extant is the one 
at Canterbury. 

The probability is that the lower 
story was occupied by the servants, 
and the upper story by the masters ; 
but m of tbo buildinsTS of this 



At Lincoln is a Norman domestic 
building which goes by the name of 
‘John of Gaunt’s Stables,’ but which, 
in fact, was the public meeting-house 
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time now extant do there esdst any 
traces of subdivisions. 

An example of Norman Domestic 
Architecture existed in Southwark 
till %vithiii these few years. It was 
the hostelry or town residence of 
the priors of Lewes. The church of 
St. Olave, Southwark, was conhrmed 
to the prior and convent of Lewes by 
William, second Earl Wainen and 
Surrey, the son of the founder. Earl 
William died in 1138. It appears, 
however, that the priors of Lewes 
rented a building in 1170 and 1186, 
for their occupation in London; 
from whence it may be concluded, 
that the hostelry in question was 
not built till after that period. The 
general features of the portion of the 
hostelry which remained till lately 
nearly resembled those of the manor- 
house of Boothby Pagnel, Moyse’s 
Hall at Bury St. Edmund’s, and the 
building which is called the Pytha- 
goras School at Cambridge. 

In 1826 was still existing at Bar- 
neckrin Northamptonshire, aNorman 
manor-house, which was not built 
for defence. In this instance the hall, 
which was the principal feature, was 
on the ground floor, and had no 
vaults underneath. The hall con- 
sisted of a centre and two side aisles. 
The fine joints of the walls of this 
building denoted that it could not 
have been built much before the 
middle of the twelfth century. 

At Bury St. Edmund’s is a Nor- 
man domestic building, which goes 
by the name of Moyse’s Hall. 

At Boothby Pagnel, in Lincoln- 
shire, is a Norman manor-house on 
nearly the same plan. In this are 
a flre-place and a chimney, which 
indicates that the building of which 
it forms a part cannot be older than 
the second half of the twelfth cen- 
tury. This edifice has windows in 
the ends as weU as the sides,— a cir- 
cumstance which makes it evident 
that to this building no others could 
have been attached. It is surrounded 
by a moat. 

At Christchurch, Hants, is a Nor- 
man remnant which has also a chim- 


of a guild,. It is so much enriched 
that it must he placed late in the 
reign of Henry II. 

These examples prove that about 
the middle of the twelfth century, 
mansions, distinct from castles for 
defence, began to be erected in 
England; and that, independent of 
colleges, abbots’ lodgings, and the 
habitable parts of convents, instances 
existed of Domestic architecture, 
But it was long before dwelling- 
houses acquired a character bearing 
any relation to the quality of the 
proprietor, or were constructed with 
much regard to convenience. 

Examples of the Norman style of 
the time of Henry II. are to be seen 
in the abbey gateway, Bristol; in 
the Galilee, or chapel, at the west 
end of Durham, built by Bishop 
Pudsey (1154 to 1197), together with 
the lateral portals of the nave; in 
the new nave and great west portal 
of Kochester, etc. 

it was in the latter years of the 
reign of Henrj" II. that the struggle 
between the Bound and the Pointed 
styles, which is called the Transition, 
began to take place in this country. 

Kirkstal abbey, in Yorkshire, was 
built in the thirty years preceding 
1183. The nave arches are pointed, 
but the pillars are massiye, and the 
windows and portals are round. The 
church at Eoche ahbejq though 
equally in the Transition style, and 
having round-headed windows above 
pointed arches, Norman mouldings 
and capitals, yet is of a less heavy 
character. Both buildings, however, 
denote that during those years the 
new style was only just beginning to 
be received in England. 

About the same time (1170), 
Archbishop Eoger employed the 
Pointed style in the new crypt of 
York minster. 

But the early examples of the 
Transition, of which the dates are 
known with the most undoubted 
certainty, are the round part of the 
Temple church, London, which was 
consecrated in 1185, and the choir of 
Canterbury cathedral, wh ch was 
rebuilt after the fire in 1175, and in 
which the Pointed style was intro- 
duced by John of Sens, a French 
architect. Other instances are to be 
found in the ^eat tower at the west 
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and in Salisbury cathedral, -which 
was begun in 1221, and carried for- 
ward, without interruption, till it was 
completed. 

The establishment of the Pointed 
style was attended with one remark- 
able difference in England and Nor- 
mandy. In Normandy, the semi- 
circular chancel became, generally 
speaking, potygonal ; in England 
generally speaking, it became square. 
Polygonal chancels are as rare in 
England as square chancels are in 
the larger churches of Normandy ; 
and this difference of shape in Eng- 
land afforded the opportunity of 
those magnificent east windo-\7s, 
which are so principal and so 
splendid a feature of our cathedrals.- 
Another difference to be remarked, 
is the battlement, which usually 
forms the parapet of English 
churches, and which never occurs 
in the ecclesiastical buildings of 
France. 

It may be said, — 1. That the sup- 
posed existence of the Pointed style 
in Normandy, in 1056, is imaginary. 
2, That the Normans, adopting the 
corrupt Roman style, gave it a cha- 
racter of their own. 3. That the 
Normans greatly contributed to the 
advancement of the arts in England. 
4. That architecture perform^ ex- 
actly the same revolution in England 
and France, France having, in all the 


end of Ely, built by Bishop Ridel, 
who died in 1189 ; in the county 
hall of Okeham, Rutlandshire; in 
the abbey church of Glastonbury, 
etc. 

But the nave of Rochester and the 
nave of Peterborough, rebuilt be- 
tween 1170 and 1194, are proofs that 
the old fashion was not at once 
superseded by the new. 

Simultaneously with the introduc- 
tion of the Transition style, hewn 
stone vaults appear to have been 
first thrown over the wider parts of 
English churches, which till then 
had been habitually roofed with 
wood. A stone vault was thiwvn 
over the new choir of Canterbui:3% in 
1174. It was customary, before that 
time, to roof narrow spaces with 
plain cross-vaulting, but not to vault 
wide spaces -^rith stone. Plain cross- 
vaulting of rubble, with and -without 
ribs, had been adopted before in 
erj^pts, side aisles, and chancels. 
Barrel-vaulting, we have seen, was 
introduced in the time of William 
the Conqueror. From the time that 
the choir of Canterbury was built, 
which was not long after, it became 
common to throw stone vaults over 
the naves of the larger churches of 
Normandy, and huge stone vaults, 
plain at first, and gradually enriched, 
became habitual in England. Promi- 
nent buttresses and fiying buttresses, 
as in Normandy, followed in the 
train of the stone roofs. 

From this time, the Round style 
fell gradually into disuse ; but at 
Fountains abbey, the foundations of 
which were laid in 1204, and which 
■was in progi-ess during the forty 
subsequent years, the windows and 
portals are still round-headed; and 
an instance of a round portal is to be 
found at Ketton, in Rutlandshire, as 
late as 1252. 

During the reign of Henry III. 
the Early Pointed style attained its 
most perfect condition. Fine ex- 
amples of this style are to be seen in 
the chapter-house, the transepts, and 
part of the choir of Westminster 
abbey ; in the choir of St. Alban’s ; 
in tbe nave of Lincoln ; tlie east end 
of Durham ; nave of Worcester, 
1224 ; nave and spire of Lichfield ; 
south transept of York; and the 
older part of the choir of Southwell ; 


and France, France having, in 
changes, a certain precedence* 

Norroy, or Nortli roy, in heraldry^ 
one of the two provincial Rings at 
Arms, whose jurisdiction lies on 
the north side of the Trent, as 
does that of Clarcncieux to the 
south. 

Northampton Tables, Tables made 
at the county town of Northampton, 
formed from the registers of burials 
of that locality, from, which calcula- 
tions were made of the value of life, 
for the purpose of its insurance. (See 
article Assurance (hmpanks.') 

Norway ragstone, a coarse variety 
of the Hone slates. 

Nosing, the prominent edge of a 
moulding or drip ; the projecting 
moulding on the edge of a step. 

Nosing of steps, the projecting parts 
of the treiid-board or cover, which 
stand before the riser. The nosing 
of steps is generally rounded, so as 
to have a semicircular section ; and 
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in p:ood staircases a hollow is placed 
under them. 

ISToteh-hoard, a board notched or 
grooved out, to receive and sup- 
])ort the ends of the steps of a stair- 
, ■ casQ* ■ 

ITotching*, the cutting of an excava- 
tion throughout the whole breadth of 
a substance : by this means timbers 
are fastened together, or their surfaces, 
when joined at angles, arc made to 
coincide. 

lyTottinghani White, a variety of the 
pure white leads prepared for artists. 

IvTcazles, those portions of a steam 
engine in which are placed the valves 
tlnit open and close the communica- 
tion between the cylinder and the 
boiler and condenser, in low-pressure 
or condensing engines ; and between 
the cylinder and boiler and atmo- 
sphere, in high-pressure or non-con- 
densing engines. 

35irucleus, the internal part of the 
ilooring of the ancients, consisting of 
a strong cement, over which was laid 
the pavement, which was bound with 
mortar. 

JDJ uisance, anything tending to hurt, 
to annoy, or to endanger health. 

U'ullah, In India, a natural canal, or 
small branch of a river. 

numismatics. The science which 
treats of the money in use among the 
ancients, is auxiliary to the history 
of Art through the artistic value of 
the tjTjes. 

nunne]^, a building for an associa- 
tion of nuns or females devoted to a 
life of religious seclusion. Previous 
to the Reformation, there existed in 
England 127 edifices for the con- 
venient lodging of such pious women, 
2 in Wales, and 20 in Scotland ; in 
the whole in Great Britain, 149. 
But there were many convents and 
religious houses not specially named 
nunneries, but 'which •were recep- 
tacles also for such purposes. 

The term sometimes applied to the 
triforium or gallery between the 
aisles of a church and the clere- 
story ; so called from the situation of 
the nuns’ choirin some convents. At 
the present time, the roomy galleries 
over the aisles in Westminster abbey 
are called nunneries, probably from 
having been used by the nuns of 
Kilbunie, when they visited the ab- 
bey, to which they were subordinate. 


Hut, a short internal screw, which acts 
in the thread of an external scre-w, 
and is employed to fasten anything. 

Hutgalls, the galls from the Quercus 
infcciona. 

Hutmeg wood, the w’-ood of the 
Palmyra palm, Sorassas Jlahelli- 
formis. 

Hut-oil, a transparent, limpid, drying 
oil prepared from walnuts, useil by 
artists for mixture with the more 
delicate pigments. 

Hux vomica, or Orow-fig, the seed 
of a tree growing in Coromandel, and 
other parts of India and Ceylon, from 
which strychnine is obtained. The 
second name is given on account of 
the seed being used to poison crows. 
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Oak. There arc two kinds of this 
timber common in England, on t!ie 
Continent, and in America. Oak of 
good quality is more durable than 
any other wood which attains the 
same size : its colour is a well-known 
brown. Oak is a most valuable wood 
for ship-building, carpentry, frames, 
and >vorks requiring great strength 
or exposed to the weather. It is also 
much used for carved ornaments, 
panelling of rooms, pulpits, stalls, 
and standards for churches. It is 
likewise used in the construction of 
all kinds of buildings, fur strength 
and stability- English oak is one of 
the hardest of the species : it is con- 
siderably harder than the American, 
called white and red Canada oak. 
African oak is well adapted to the 
construction of merchant vessels. 
Italian oak is much purchased for our 
dockyards, to the prejudice of that 
which is proudly standing in our 
several forests. 

The specific gravity of good Eng- 
lish oak, 0-8.3; weight of a cubiefoot 
52 lbs. ; weight of a bar 1 foot long and 
1 inch square, 0*36 lb, ; will bear upon 
a square inch without permanent alte- 
ration, 8,960 lbs., and an extension in 
length of iljj ; weight of modulus of 
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elasticity for a base of 1 inch square, 
3,700,000 lbs. ; height of modulus of 
elasticity, 4,730,000 feet ; modulus of 
resilience, 9-2; specific resilience, II, 
Compared with cast iron as unity, 
its strength is 0*25 ; its extensibility, 
2*8 ; and its stiffness, 0*093. 

Oak bark, the bark of the oak tree ; 
much used for tanning. About 40,000 
tons of oak bark are imported into this 
country annually. 

Oast, hop- oast; a kiln for drying hops, 
heated by a stove with flues. 

Obelisk, in architecture^ a quadran- 
gular pj^ramid : those of Egj-pt may 
be described as large stones, quadri- 
lateral, diminishing from the base 
upward.?, till, witliin about a tenth 
of the height, the sides converge to 
a point. The width of the base is 
usually about a tenth of the height, 
to that part where the sides begin 
to converge: they are commonly 
formed from a single stone, mostly of 
granite. There are, Iiowever, two 
small obelisks in the British Museum 
formed of basalt, and one at Philce, 
of sandstone. When obelisks were 
first made in Egypt, it %?as custom- 
ary with the patriarchs of the Jews 
to set up stones to perpetuate the 
memory of great events. Strabo calls 
such stones ^ books of history: an 
epithet which might be applied with 
propriety to the inscribed Egyptian 
obelisks. The date of the Flaminian 
obelisk, which is covered with hiero- 
glyphics, is by some writers supposed 
to be between 1580 and 16G0 b.c. 
The first obelisk was raised by Ea- 
meses. King of Eg;j*pt, in the time of 
the Trojan war: it was 40 cubits 
high, and employed 20,000 men in 
building. Finns, another king of 
Egypt, raised one of 45 cubits, and 
Ptolemy Philadelphiis another of 88 
cubits, ’in memory of Arsinoe, etc. 
The Romans also erected many, 
which are well described in Roman 
history. 

Oblate, flattened or shortened; in 
geoynetr^f a term applied to a sphe- 
roid, produced by the revolution of a 
semi-ellipsis about its shorter diame- 
ter. Of this figure is the earth, and 
probably all the planets having the 
equatorial diameter greater than the 
polar. 

Oblique, in geometry ^ aslant ; not di- 
rect ; not perpendicular nor panflleh 


Oblique angle, one that is greater or 
less than a right angle. 

Oblique-angled triangle, one that 
has no right angle. 

Oblique arcbes, or^ oblique 
bridges, are those wdiich conduct 
Mgh-roads or i*aiiroads across a river, 
canal, etc., in an oblique direction : 
they are also called skew arches. 

Oblique line. When one straight 
line stands upon another, and makes 
unequal angles therewith, the angles 
are said to be oblique, the one being 
greater than a right angle, and the 
other less: hence a line is only 
oblique as it relates to another line; 
otherwise the word would be destitute 
of meaning. 

Oblique sailing occurs when a shin, 
being in some intermediate rhomb 
between the four cardinal points, 
makes an oblique angle with the 
meridian, and continually changes 
both its latitude and longitude. 

Oblong, a rectangle of unequal dimen- 
sions ; iu geometry^ longer than 
broad. 

Observatory, a building erected for 
the purpose of making observations 
on the motions of the heavenly 
bodies. With reference to the study 
of Terrestrial Magnetism, observa- 
tories have been erected by the 
British Government in Canada, St. 
Helena, the Cape of Good Hope, 
and Van Diemen’s Land; at Ma- 
dras, Singapore, Simla, and Trevan- : 
drum ; and by the Russian Go- 
vernment at St. Petersburg and 
other places, in connection with 
those at Gottingen, etc. The most 
munificent example of private de- 
votion to the science of Astronomy 
is the splendid observatory erected 
by the late Earl of Rosse at Parsons- 
town, in Ireland. 

Obsidian, a mineral of a glassy ap- 
pearance, a true volcanic glass; it 
occurs in detached masses near vol- 
canic mountains. It is called Ob- 
sidian, from Obsidius, a Roman who 
first brought it from Africa. 

Obtundxng, the blunting or taking 
away a sharp comer. 

Obtuse, in geometry^ blunt; in oppo- 
sition to acute or sharp. 

Obtuse angle. In gemnetry, if the 
contained angle be less than a 
right angle, it is called an acute ; it 
greater, it is called an obtuse angle. 
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Obtuse-angled triangle, a triangle ments near or connected Vfith the 
which has an obtuse angle* dining-room. 

Obtuse section of a cone, the hy- CEillets, or Oylets, small openings or 
perbola of ancient geometricians, be- loopholes sometimes circular; ex- 
cause they considered it only such a tensively used in the fortifications of 
cone whose section through the axis the middle ages, 
was an obtuse-angled triangle. Offices, as connected with the domes- 

Oeclusion, a name used by Professor tic purposes of large mansions, 

Graham to express the retention of palaces, etc., consist of kitchens, 

gases by solid bodies. Iron is known sculleries, pantries, breweries, wash- 

to absorb and retain many times its houses, etc. ; frequently detached 

own volume of hydrogen ; and palla- or out-houses, and sometimes in 

dium will thus retain an enormous cities, underground and vaulted 

quantity of gas. To occlude is an old places beneath the same roof. 

English verb signifying to shut up. As connected with business, are 

Occus, the banqueting-room of a Ro- apartments for the accommodation of 

man house. There were several clerks or accountants; merchants’ 

kinds of occi, viz. Corinthian, tetra- counting-houses, etc.; for law clerks, 
style, Cyzicene, and Egyptian. In law agents, etc. 
the Greek houses the* occi were Offing, in navigation, that part of the 
spacious apartments, in which the sea distanced from the shore where 

mistress of the family employed there is deep water, and no neces- 

herself and servants at the loom* sity for a pilot. 

Ochre, brown, red, and yellow. Offset, or Set-off, the splay or narrow 
These are respectively oxides of iron, slanting course of stone or brick, 

usually mixed up with uncertain serving to connect two portions of 

quantities of earthy matters or clay. a wall, the uppermost of which re- 

Octagon, a figure of eight sides and cedes from the face of that beneath, 

as man}’- angles : when all the sides Offskip, a term used to denote that 
and all the angles are equal, the partofalandscapewhich recedes from 
figure is called a regular octagon. the spectator into the distance. 
Octahedron, in geojnetrg, one of the Ogee, a moulding consisting of two 
five regular bodies, consisting of members, the one concave, the 

eight equal and equilateral triangles. other convex ; the same with what 

Octostylos, a portico which has eight is otherwise called cymatium. In 

columns in front. Gothic architecture, ogees are very 

Ocuba Wax, a vegetable wax much employed. The term ogee is 

obtained from the fruit of the Myris- also applied to a pointed arch, the 

tica Ocuba. In Brazil this wax is sides of which are each formed of 

much used for candles. two contrasted curves. 

Odeum, a small theatre for the re- Ogives, arches or branches of a Gothic 
citation of musical compositions, vault, which, instead of being cir- 

generally in the neighbourhood of cular, pass diagonally from one 

the theatre : the odeum at Athens angle to another, and form a cross 

was contiguous to the. theatre of with the other arches which make 

Bacchus; the odeum at Pompeii the sides of the squax-es, whereof 

also joined the theatre. the ogives are diagonals. The 

Odometer, an instrument attached middle, when the ogives cut or 

to the wheel of a carriage, by which cross each other, is cmied the key, 

the distance passed over is measured. sometimes carved in the form of a 

Odontograpb, a very ingenious in- I’ose. The members or mouldings 

strument, invented by Professor of the ogives are called, nerves, 

Willis, of Cambridge, to enable the branches, or veins ; and the arches 

mffiwright, woikman, and engineer which separate the ogives, double 
to measure, draw, and design infi- arches. 

nitely in extent, the teeth of wheels. Oiling-out, preparing the surface of 
Odyssey, the great Homeric poem a picture which is to be retouched 

devoted to the story of the return of by spreading over it a very slight 

Ulysses. coating of oil, the better to receive 

CBctis, according to Yitruvius, apart- 1 the fresh pigments. 


I 

OLIMP IAB. oww 

j Gillettes. ‘Little eyes.* Openings which the Greeks reckoned their 

\ or loop-holes made in the battlements time. The first Olympiad corre- 

i and walls of medi®yal fortifications, sponds with the 775th year before 

i through which arrows were dis- the birth of our Saviour, and 22 

I charged at the besiegers. years before the building of Eome. 

; Oilstone, Turkey oilstone makes a Omande. (See Coromandel Wood.) 

I better whetstone than any other sub- Onges, in mining, the solid rock which 

stance, from its being veiy compaH bounds the vein, 
and close. It is found in the interior Onicolo or ISTicolo, a variety of onyx 
of Asia Minor, There are two having a deep brown ground with a 

varieties, black and white. band of bluish white. 

I Old Man, in mining, stuff which has Onyx, a variety of chalcedony consist- 

I been worked upon before. Working ing of layers of different shades of 

i left by the ‘ old men^ meaning ancient colour. 

s miners. Oolite, an extensive geological forma- 

I Oleates, saline compounds with oleic tion, so called because it is formed of 

; acid bases. egg-like grains. The Portland stone 

; Olefiant Gas, the original name of used in architecture, called also frec- 

j rich bicarburetted hydrogen. stone and roestone. 

Oleic Acid, a neutral oil, obtained by Opa, according to Vitruvius, a bed or 
saponifying mutton fat with potash cavity in which the head of a tic- 
and decomposing the soap with sul- beam rests. 

phuric acid. Op al,a beautiful iridescent gem mainly 

Oleine. (See hard Oil.) composed of silex. The finest opals 

Oleograph, a picture produced in oils present a splendid display of colours 

by a process analogous to that of and are much valued as gems, 
lithographic printing. It is of re- Opaque, cloudy, not transparent. 

% cent introduction. Opening the Copper. In soap-maJt- 

I Oliver, a small lift-hammer, worked fwy, this is effected by putting in salt 

by the foot. The hammer head is or brine till the ley runs freely on 

about 2^ inches square and 10 the laver from the goods, 

inches long, with a swage tool Ophites, a black marble, 
haying a conical crease attached to Opisthodomos, the enclosed space 
it, and a corresponding swage is behind a temple: the treasury at 
I fixed in a square cast-iron anvil- Athens was so called, because it 

block, about 12 inches square and 6 stood behind the temple of Mi- 
deep, with one or two round holes for nerva. 

j punching, etc. The hammer handle is Oppidtun, according to the Komans, 

; about 2 to 2rj feet long and mounted a mass of buildings : an entrance 

• in a cross-spindle nearly as long, sup- to a town ; the fa 9 ade to a public 

ported in a wooden frame between building, not unlike to the termini 
end-screws, to adjust tlie^groove in the on the principal lines of railwa}'. 

j hammer face to that in the anvil- Opposite angles, those which are 

’ block. ^ A short arm, 5 or 6 inches formed by two straight lines cross- 

; is attached to the right end ing each" other, but not two adja- 

of the hammer axis : and from this cent angles, 
arm proceeds a rod to a spring- Opposite cones are those to which 
pole overhead, and also a chain to a straight line can be eveiy where 
1 a treadle a little above the floor of applied on the surface of both cones, 

j the smithy. Opposite sections, those made by a 

. Olive wood is the wood of the olive plane cutting two opposite cones. 

fruit tree. It resembles box, but is Optics, the science of direct vision, 
softer and has darker veins. The roots including catoptrics, dioptrics, and 
are very much knotted and are used perspective. 

for making ornamental boxes. There Optostrotxun, according to the Greek, 
is another kind of olive 'wood of a a brick-paved flooring, 
greenish orange colour which does Opus Alexandxinum, a mosaic 
not appear to come from the olive pavement, consisting of geometric 
ti'ee. figures, in black and red tessera on a 

Olympiad, a period of four years, by white ground. 
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Opus Incertum is formed of small 
stones of irregular shape ^ touchmg 
only at certain points, the interstices 
being filled with weE-composed 
mortar. 

Opus Beticulatum, a network ar- 
rangement of stones or bricks. The 
west front of Eochester Cathedral is 
so built. 

Or, tn heraldry, gold : it is denoted 
in engraving by small points aE 
over the field or bearing. 

Ora, a Eoman hawser. 

Orange clirome, a beautiful orange- 
coloured durable pigment. A sub- 
chromate of lead. 

Orange minium. (See Minium^ 

Orange tree, the orange, lemon, and 
lime trees are evergreens, and seldom 
exceed a height of 15 feet. The 
wood is yellow ; it is rarely used. 

Orange vermilion, a very durable 
pigment made from the washings of 
ordinary cinnabar. 

Oratory, a small private chapel or 
closet for devotion. 

Orb, a medieval term for a blind 
window. 

Orbiculus, according to Vitruvius, a 
roller or a pulley revolving upon an 
axis, and having a groove in its cir- 
cumference for the rope to fit into. 

Orbs, in Gothic ornament, bosses and 
knots of foliage, flowers, or other 
ornaments in cornices. 

OrcheUa, the weed from which the 
archil dyes are prepared. 

Orchestra, the area in the Greek 
theatre comprised between the lower 
range of seats and the proscenium. 
In the Eoman theatre, the orchestra 
was appropriated to the senators ; 
but in the theatres of the Greeks 
it was the scene of action of the 
dancers. 

Orcin, the name of the colouring 
principle of several of the Echens. 

Orders of Architecture, usually 
named the ‘five orders,’ without 
reference to other styles of architec- 
ture, are thus enumerated by most 
^voters; — 1. Tuscan. 2. Doric. 3. 
Ionic, 4. Corinthian. 5, Compo- 
site. Architecture^ 

Ordinates, in geometry and conics, 
lines drawn from any point of the 
circumference of an ellipse, or other 
conic section, perpendicularly across 
the axis, to the other side. 

Ordnance Survey of Gpeat Britain 


and Ireland ; a work of great import* 
ance in ascertaining the true geo- 
graphical position of our islands and 
of their varied superficial features. 
This survey originated in the mutual 
desire on the part of English and 
French philosophers to determine 
the precise difierence of longitude 
between the meridians of the Green- 
wich and Paris observatories. In 
the pursuit of this object, a meeting 
was arranged at Dover between three 
members of the French Academy, 
M,M. Cassini, Mechain, and Le- 
gendre, and General Eoy and Dr. 
Blagden, to arrange plans of opera- 
tion. In the course of the subse- 
quent survey, the officers of the 
Koyal Artillery, to whom the super- 
intendence of the work was en- 
trusted, extended their views and 
operations, and, under the patronage 
and at the expense of the Board of 
Ordnance, proceeded to determine 
the length of as many degrees on the 
meridian as came within the limits 
of the survey. The rules by which 
the main lines for this and all other 
extended surveys are obtained, are 
derived from the principles of trigo- 
nometry, or the properties of tri- 
angles. By these principles we are 
enabled to compute the exact form 
and dimensions of any triangle from 
the actual measurement of one side 
only, and of the angles formed at its 
extremities by the other sides. Upon 
these principles the true figure and 
size of our globe have been deter- 
mined upon the relative lengths of 
degrees of a meridian in different 
latitudes. 

The exactness of the results of 
these operations depending upon the 
correct measurement of the one side, 
or hasedine, and of the angles at its 
ends, formed by the two imaginary 
sides which have a common meeting 
point in some distant and conspicuous 
objec^ the apparatus for measuring 
this side and the angle is required to 
act with extreme delicacy and exact* 
ness. For measuring the length, 
rods of various materials have been 
used, and endeavours made to obviate 
the effect of changes of temperature 
in altering the length of the rods 
themselves. Generm Eoy com- 
menced the measurement of a base- 
line on IJoiinslow Heath with rod3 
# 
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of deal, eacli twenty feet long. 
3But these rods, although prepared 
in the most careful manner, of 
the best seasoned timber, perfectly 
straight, and effectually secured 
against bending, were found to 
suffer such changes of length, from 
the varying dryness and moisture of 
the air, as rendered them utterly un- 
fit for the purpose, and glass tubes 
were eventualljr substituted, each of 
them twenty ‘feet long, and en- 
closed in a frame of wood, allow- 
ing only expansion or contraction 
In length from heat or cold ac- 
cording to a law ascertained by 
experiments. With these rods a 
base of about 5| miles in length 
was measured so exactly, that a 
remeasurement by Colonel Mudge 
several years afterwards, made with 
a steel chain constructed by the 
celebrated liamsden, differed only 
from the original line to the extent 
of 2|in. Steel chains are jointed 
similar to a watch-chain, and are 
always used with uniform tension, 
the differences in length due to 
temperature being calculated upon 
the observed fact, that each degree 
of heat above 62® Fahr. extends the 
chain *0076 of an inch. 

For determining the angles, the 
English officers used an excellent 
theodolite by Ramsden, having 
both an altitude and an azimuth 
circle, and a telescope of great 
pow'er. This instrument, com- 
bining the powers of a theodolite, 
a qiiadrxant, and a transit instru- 
ment, is capable of measuring hori- 
zontal angles to fractions of a 
second. It is recorded among the 
proofs of the accuracy attained in 
this triangulation, that a testing 
line, or l/ase of verification, as 
termed in geodesic operations, 
measured on Salisbury Plain, of 
which the length exceeded seven 
miles, differed only one inch from 
the computation carried through 
the series of triangles from Houns- 
low Heath to Salisbury Plain. 

When the primary triangulation 
has been thus carefully completed, 
a further subdivision of each of 
these great triangles was performed, 
and each of these again was sub- 
divided into others, so that the ; 
entire plot of the country was re- j 


presented bv a complete network of 
triangles. ISach of these divisions 
and subdivisions being formed inde- 
pendently of the others, and yet the 
exact accordance of the whole being 
insisted on and effected, accuracy is 
secured in all these principal opera- 
tions, and the filling in of each of 
these spaces is entrusted to a different 
class of operators, whose labours in 
producing the final plan are so di- 
vided and arranged that the work of 
each is a check upon the exactness 
of his predecessor. Thus the sur- 
veyors measure the lines and angles 
on the ground, but another class of 
assistants (the plotters) produce the 
plan from the records of the sur- 
veyors, and a third class (examiners) 
test the plan thus produced b.v subse- 
quent comparison in the field. One 
effect of this system, by which the 
range of operations confided to each 
operator is thus limited, and the 
fidelity of these thus severely scruti- 
nized,"is, that the bulk of the work 
after the triangulation may’’ be safely 
confided to an inferior and cheaply 
engagedclassof assistants, and great 
comparative economy thus attained. 

The Ordnance Survey of Great 
Britain and Ireland, which is now 
under the direction of General Sir 
Heniy James, is plotted to different 
scales. (See Survey, Geological.') 

Ore, the combinations of the metals 
with some other element, as oxygen, 
phosphorus, sulphur, or the like, 
which are found in nature. 

‘ The term Ore is applied to the 
metalliferous matter in the state 
in which it is extracted from the 
earth by the miner. . . Metals occur 
in the earth either in the metallic 
state, or in a state of chemical com- 
bination as sulphides, oxides, ot 
carbonates, or, more rarely, an 
arsenides, chlorides, sulphates, phos- 
phates and silicates. . . Ores exist 
in the earth either in veins or beds.’ 

— Fercy. 

Oreide, a brass, an alloy of golden 
brilliancy. Its fine colour is due to the 
care taken in combining^ the copper, 
tin, and zinc of which it is composed. 

Organ. This word is derived from 
the Greek organon: organum in 
Latin, organa in Italian, orgue in 
French, orgel in German. It sijpifies, 
generally, an instrument ; but is now 


GROANS. 


used for the name of the ^’andest and 
most worthy of musical instruments. 

The tones of an organ are produced 
from the pipes only ; of these some 
are of wood, others of various kinds 
of metal, and even of glass. An 
organ of full compass may contain 
air the sounds recognised in the 
science of music, from the lowest 
appreciable to the very highest. The 
largest pipes produce the lowest 
sounds, and some few are made as 
long as about 32 feet, while the 
smallest are about the size of the 
pipe of a very small key. Organs 
are of various kinds, viz. for the 
church, the eonccrt-room, and for the 
private drawing-room. The church 
organ should be of a full, deep, and 
solemn character; while the concert- 
room oi’gan should ho of a lighter 
and more brilliant kind, with every 
variety of stop, in order to imitate, 
not only the full orchestra, but also 
certain’ ‘ solo ’ instruments. Hence 
we have the flute-stop ; the haut- 
boy, the Cremona or krura-hom, the 
vox-hiimana, etc. stops; according 
to the extent of the instrument. 
These solo, or fancy stops, belong 
only to the concert-room or drawing- 
room organ, and are wholly unbecom- 
ing in one for the church. 

We have not space to give any- 
thing like a description of this the 
noblest of instruments ; and it must 
suffice to say that it consists of 
bellows which supply the pipes with 
wind by means of a wind-chest ; the 
wind being conveyed therefrom, 
through channels, under the different 
ranks, or rows of pipes, and thence 
into the pipes by means of pallets, or 
valves, opened at the pleasure of the 
performer, by pressing the proper 
lever or key. 

The organ is a very ancient instru- 
ment of the church, and must have 
been very unwieldy, since we are 
told of one in the cathedrid church 
at Halberstadt, which had only a few 
large pipes, and the keys were more 
than a hand-breadth in width, and 
were beaten or pressed down by the 
fist, or elbow; the wind being supplied 
by several small bellows. We are also 
toldof the Winchester organ, which 
“ required seventy men to supply it 
with wind ; its compass was of ten 
notes only, altliough it had 400 pipes, 


i.e. forty to each note ; itwassoloud 
that it could be heard all over the 
cit 3 ’'. The organ is usually described 
as being of three kinds, — the great, 
or full chorus organ, the swell oi'gan, 
and the choir organ; the latter is 
used to accompany the softer parts 
of the music, and is such an instru- 
ment as was' carried in the ancient 
processions, in the rogation days, and 
other seasons, to accompany the 
priests with while chanting the lita- 
nies ; the performer, or, more properly 
speaking, the minister at the organ, 
being carried also with the instru- 
ment and seated : hence this organ 
was called the chair-organ, now cor- 
rupted into choir-organ, from the dif- 
ference in its employment. The 
swell organ is used chiefly to accom- 
pany solos ; for interludes, and such 
like fanciful music, and takes its name 
from being able to swell out its 
sounds by openings made turning 
a series of boards on their centre.^ 
similar to a Venetian blind, these 
boards being connected by levers 
under the control of the performer’s 
foot. 

The kej^-board, or row of keys of 
an organ, are like those of a piano- 
forte, only they require to be pressed 
do^vn (not struck like those of the 
latter instrument), so as to open the 
pallets before mentioned, and cause 
the pipes to speak. A complete church 
organ contains throe rows of ke 3 's 
one for each of the above-mentioned 
organs ; and most organs have also a 
row of ke 3 % called pedals, to enable 
the organist to play the bass-notes 
with his feet. 

In organs that are played b 3 ’ 
means of a wind, or handle, the part 
of the organist is performed by a 
C3’linder, on which are placed a num- 
ber of -wires so contrived as to press 
upon the levers, and open the pallets 
or valves; and hence those instru- 
ments are called barrel organs. They 
are of little or no use for the purposes 
of the church. It has been the 
fashion, for some time, to make one 
organ do the work of two, namel 3 ’', 
the full organ and the choir organ : 
but it is at best but a sorry contriv- 
ance ; for in such an organ there can 
be no good choir organ mixture ; and 
the full organ is generally too noisy, 
the fullness being made up of loud • 
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voiced pipes, instead of tbeir being trunnions projecting from the sides 
round, mellow, and full-toned. These at or near the centre, cast hollow, and 
kinds of organs have not the dignified connected to the steam and eduction 
and solemn character necessaiy for pipes. 

real church music. Oscillation, or Vibration, in. me- 

Organ screen, an ornamental stone the act of moving backward 

wall or piece of timber framework, on and fonrard like a pendulum, 

which a church organ is placed, and Oscillation,tlie axis of, inmechmiics, 
wliicli ill Engiyi cathedrals and a right line parallel to the apparent 
churches forms usually the western horizontal one, and passing through 
termination of the choir. the centre, about wiiich the pendii- 

Organnin, a name given to a machine him oscillates, 
or contrivance in aid of the exercise Osmium, a very rare metallic sub- 
of human labour in arcMtectm*e and stance, found associated with the ore 

other arts. platiimm. It possesses a peculiar 

Oriclialcum, an old alloy, called also pungent odour which suggested the 

false silver. " name of the metak Iridmm- 

Oriel window, a projecting angular Osmium.) 
vindow, mostly of a triagonal or Ossarium, a marble sarcophagus, in 
pentagonal form, and divided by which was placed a glass vessel con- 

laiillions and transoms into different taming ashes of persons after cre- 

bays and other proportions. The mation. 

oriel has been discussed by many Ostium, an inner door, the door of a 
writers, but there cannot be conceii^ed chamber. 

an architectural charm more cheerful Out-crop, a geological and mining 
to the interior, or more decorative to term, signifying that the edge of any 
the exterior of a building, than an inclined stratum comes to the sur- 

oriel window. face. 

Orlop, in shipping^ the middle deck. Outfall, usually the same as Outcrop ; 
Or-molu. 3Iosaic Gold.) strictly— -it is a seam cropping out at 

Omithon, an aviary or poultry- a lower level, 
house, or the appurtenance to a fann Outline, the representation of an im- 
viUa. aginary line hounding the visible 

Orpiment. The auriplgmenium of the superficies of objects without indica- 
ancients, A gold pigment made of ting, by lights or shades, the eleva- 
sulpliuret of arsenic. tions or depressions. 

Orrery, in mechanics, a machine which Outwaj^d Angle, the same as a salient 
by many complicated movements angle. 

represents the revolutions of the Ova, hi arcJiUeciure, ornaments in the 
heavenly bodies. form of eggs, carved on the contour 

Orthoclase, potash felspar : it is co- of the ovolo, or quarter-round, and 
lourless, has a vitreous lustre, or separated from each other by anchors 
pearly, on the faces of cleavage ; it is and arrow-heads, 
the common ingredient of granite, Oval, a figure in geometry, hounded by 
of which it constitutes about 45 per a curve-line returning to itself, 
cent, Oversliot-wlieel, a wheel driven by 

Orthographiy, in architecture, the the weight of "water conveyed into 

elevation of' a building showing all the buckets, disposed on its circumfer- 

the parts thereof in their true pro- ence so that one part of the wheel is 

portions : the orthography is either loaded with water while the other is 

external or intenial. The extenial empty. 

is the delineation of the outer face or Over story, the clear story or upper 
front of a building ; the internal is a stoiy of a building, 
section of the same. Ovolo, a convex moulding, mostly 

Oryctnognosy, a terra synonymous used in classical architecture; in the 
■xffiii, mineralogy, " ” Koman examples it is an exact 

Oscillating Engine, a marine engine, quarter of a circle; in Grecian it is 

wth a vibrating cylinder, having the niore flat and quirked at the top. It 

piston rod connected to the crank, is frequently used in the decorated 

and the cylinder supported by the Gothic style. 
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Oxalates, saline compounds with 
oxalic acid bases. 

Oxalic acid, a compound of carbon 
and oxygen, only differing from 
carbonic acid in tlie relative quan- 
tities of its constituents. Dry oxalic 
acid is composed of two atoms of car- 
bon and two of oxygen. 

Oxford chrome, an oxide of iron 
used in oil and water painting. 

Oxidation, rusting: the process of 
converting metals and other sub- 
stances into oxides, by combining 
a certain portion of oxygen with 
them. 

Oxides of Iron. (See Iron.') 

Oxides of Dead and Tin. (See 
Futt^ Powder.) 

Oxygen, in chemistry, a gaseous ele- 
ment of great importance in the 
economy of Nature : it is essential 
to the maintenance of organic life : 
hence its original name, ‘ vital air.’ 
Oxygen combined with hydrogen 
forms water, oxygen mixed with 
nitrogen forms atmospheric air. 

Ozocerite, Ozokerite, or Mineral 
Wax, is a solid of a brown colour, 
of various shades, translucent, and 
fusible like bees’ wax; slightly 
bituminous to the smell, of a foliated 
texture. It occurs at the foot of the 
Carpathians near Slanik, beneath a 
bed of bituminous slate-clay, in 
masses of from 30 to 100 pounds 
weight. It has also been discovered 
at Urpeth colliery near Newcastle. 
It is used for candles, which give a 
good light, and which are now largely 
manufactured. 

Ozone, oxygen in a changed condition. 
In this state it possesses more ener- 
getic powers than in its ordinaiy 
condition. This was first noticed by 
Professor Schonbein of Basle. It is 
almost always to be detected in the 
..■■'■■"'■air. ' ■ ' ' ■ ■ ! 


Pack, a quantity of material, either 
wood or coals, placed or piled up to 
support roofs, or for other purposes. 

Packfong, Chinese nickel-silver — or 
one of the alloys of copper. 


Paco, the Peruvian name for an earthy 
ore, consisting of brown oxide of 
iron, with very^ small particles of 
native silver disseminated through it. 

Paddle, in metallurgy, the name of a 
puddler’s tool. 

Paddle-shaft, the shaft upon which 
the paddle-wheel is fixed, placed 
centrally with, and connected to, the 

: crank-shaft. 

Paddle-wheel, the wheel fixed upon 
the paddle-shaft, for propelling a 
vessel through the water by the 
action of a number of paddle-boards 
fixed at the circumference. 

Pagoda, in architecture, a name ap- 
plied by the Europeans to Hindoo 
temples and places of worship, but 
not by the Hindoos themselves, who 
have no such appellation ; they are 
square stone buildings, not very lofty, 
crowned with a cupola : the pagodas 
of China are, however, lofty houses, 
which sometimes rise to the height 
of nine stories, of more than twenty 
feet each. The buildings are deposi- 
tories of their idols, and used for their 
worship. 

Painted and Stained G-lass, former- 
ly used exclusively for ecclesiastical 
purposes,— displaying devotion and 
spiritual bearing. Latterly painted 
and stained glass have been used for 
domestic purposes. The art of paint- 
ing on glass was known as early as 
the sixth century, and was applied 
to the enrichment of the basilica of 
St. Sophia, and other churches in 
Constantinople ; and in the reign of 
Charlemagne some progress was 
made in enriching and beautifying 
glass with colours. In the tenth 
century it was much admired, and 
advanced rapidly : Henry II. patro- 
nised this art. In France it pro- 
gressed in all the magnificence of 
colour, and was extensively difiused 
in England. In Canterbury and 
York some beautiful examples re- 
main, for the admiration and ex- 
ample of modern practice. Of the 
cinque-cento style, the revival of 
art under the immortal Albert 
Durer, some very fine specimens of 
the period, picturesquely drawn, ax‘e 
to be found in fine preservation in 
St, Jacques, at Li^ge ; and of rather 
a later time, those of the Crabeths, 
at Gouda, in Holland, are magnifi- 
cent executions of this art by these 
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brothers. One of these windows, up- 
wards of 70 feet high, was executed 
by Theodore Crabeth, by command 
and at the expense of Queen Mary of 
England, consort of Philip IL: a 
portion of the picture is magnificently 
painted, the subject of which is the 
Queen, with her husband, kneeling 
at the Lord’s table. The upper part 
of this window has been destroyed 
by a storm, but the subject referred 
to remains perfect, and exhibits cor- 
rect likenesses of these sovereigns. 

Painting. The art of painting gives 
the most direct and expressive re- 
presentation of objects; and it was 
doubtless for this reason employed 
by many nations, before the art of 
writing was invented, to communi- 
cate their thoughts, and to convey 
intelligence to distant places. The 
pencil may be said to write a universal 
language, for everyone can instantly 
understand the meaning of a painter, 
provided he be faithful to the rules of 
his art : his skill enables him to dis- 
play the various scenes of nature at 
one view, and by his delineations of 
the striking effects of passion, he 
instantaneously affects the soul of 
the spectator. Invention in painting 
consists principally in three things : 
first, the choice of a subject properly 
within the scope of the art ; secondly, 
the seizure of the most striking and 
energetic moment of time for re- 
presentation; and, lastly, the dis- 
covery and selection of such objects, 
and such probable incidental cir- 
cumstances, as, combined together, 
may best tend to develope the story 
or augment the interest of the piece. 

Architects will often find decora- 
tions of a room and its furniture well 
wortliy of their study. In houses 
recently built, both in town and 
country, the taste of the architect 
has been called in, to give designs 
for the arrangement of curtains, for 
grates, pier tables, chairs and sofas ; 
and in many instances the superior 
ehasteness of the designs, and the 
harmony of the whole with the 
architectural style of the rooms, may 
be seen conformable with the different 
uses to which the rooms are appro- 
priated. 

Painter, in navigation^ a sea term for 
a rope employed to fasten a boat to 
the ship, whar^ etc. 


Palaestra, a building appropriated to 
gymnastic sports. 

Pale, in heraldry^ the third and middle 
part of the escutcheon, 

P^ette, a piece of wood upon which 
a painter lays the pigments with 
which he paints his pictures. To 
* set the palette ’ is to lay on the 
pigments in certain order, com- 
mencing with white, through the 
yellows, reds and blues, to black, by 
which eveiy possible tint may be 
produced. 

Palette knife, a thin fiat knife, 
rounded at one end, used by artists 
to mix their colours, and by drug- 
gists to mix salves, &c. 

pSisander, a name used on the Con- 
tinent for rose- wood. 

Palissy Ware, a peculiar kind of 
potter^’', remarkable for its beautiful 
glaze, the ornamentation of w'hich 
is in very high relief, frequently 
being models of fish, reptiles, shells, 
or leaves. Bernard Palissy, of Saintes, 
was the first designer and manufac- 
turer of this ■ware ; he introduced it 
about 1555, after sixteen years of 
experiment, with repeated failures; 
and the art died with liim, as all 
attempts to imitate his ware have 
proved very inferior to his, in colour 
and in glaze. 

Pall, in heraldry, denotes a sort of 
cross, representing the pallium or 
archiepiscopal ornament sent from 

Borne to metropolitans. In ship-- 

building, strong short pieces of iron 
or wood, placed near the capstan or 
windlass, so as to prevent their recoil- 
ing. 

Palladium, a metal found with pla- 
tina. It was discovered by Dr. 
Wollaston. It is used by dentists, 
and the Wollaston Medal of the 
Geological Society was of palladium, 

(^See Metals.') In antiquity, a 

wooden image of the goddess Minerva 
or Pallas, the possession of which 
involved the fate of Troy. 

Pallium or Pail, in church rituals, 
a pontifical ornament worn by popes, 
patriarchs, primates, and metropoli- 
tans of the Koman church, in the 
form of a fillet of black silk, over the 
shoulders, with four red crosses. 

Palm, Palm-trees, wood of great va- 
riety, imported from the East and 
West Indies, but sparingly employed 
in England for cabinet and marquetry 
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work, and sometimes for billiard- 
cues, etc. 

Palsgrave, in heraldry, a count or 
earl, who has the overseeing of a 
palace. 

Pandation, in architeciure, a yielding 
or bending in the middle. 

Pane, a piece of glass framed into a 
window. Formerly applied also to 
the sides of a tower^ turret, spire, etc. 

Panel, in carpentry, etc., a square 
piece of any matter inserted between 
other bodies ; sunken compartments 
of wainscoting, ceilings, etc., princi- 
pally employed in Gothic and Do- 
mestic architecture for interior fit- 
tings. A. space or compai-tment 

in a wall, generally of English or 
Flemish oak, and on a ceiling, en- 
closed within a raised margin.- — 
In mining, a portion of solid rock 
left unworked, either for supporting 
some weight, or else because it is not 

worth cutting. In coal mining, a 

square section of a coal seam in 
ivhich the work is carried on inde- 
pendently of other parts. 

Panemore, in mechanics, a globular 
windmill, proposed to be erected in 
the centre of a ship, for turning 
wheels and paddles. 

Panoply, m /lera/cfry, complete ar- 
mour. 

Panorama (Full view]), in painting, 
picture drawn on the interior surface 
of a large cylinder, representing the 
objects that can be seen from one 
station when the observer directs his. 
eye successively to every point of 
the horizon. 

Panstereorama, a representation of 
a town or building, in wood, cork, or 
pasteboard, executed in alto-relievo. 

Pantheon, a temple dedicated to all 
the gods. One of the most celebrated 
edifices of Rome. 

Pantograph, in meclmnics, an instru- 
ment contrived for the purpose of 
copying drawings, so that the copy 
may be either similar to or larger 
or knaller than the original. (See 
Fentagraph^ 

Pantomime, the representation of the 
emotions of the mind by gestures. 
Fainting and sculpture may be con- 
cidered as imbued with the highest 
grade of pantomimic power. 

Paper Coal, a name given to certain 
layers of lignite from their leaf-like 
, character. 


I Papier Machd, a substance for 

' making useful and ornamental arti- 
cles. It is prepared in two wavs : 
one, cuttings of coarse paper are 
boiled until they are quite soft, then 
beaten in a mortar to the consistency 
of a thick paste ; a large qmmtity 
of gum is then mixed with it and a 
small quantity of china clay ; tliese 
give it tenacity: the pulp" is then 
poured into moulds. Another way 
of making it is pasting many thick- 
nesses of paper together ; these are 
called blanks. In either case tlio 
paper is subjected to considerable 
pressure. 

Par, a state of equal value ; equality 
in condition. 

Parabola, one of the conic sections 
formed by the intersection of a plane 
and a cone when the plane passes 
parallel to the side of the cone. 

Parabolic Pyramidoid, a solid gene- 
rated by supposing all the squares 
of the ordinates applicable to the 
parabola so placed that the axis 
shall pass througli all their centres 
at right angles, in which case the 
aggregate of the planes will form 
the solid called the parabolic pyra- 
midoid, the solidity of which is equal 
to the product of the bases and half 
the altitude. 

Paraboloid or Parabolic Conoid, 
the solid generated by the rotation 
of parabola about its axis, which re- 
mains fixed. A frustum of a para- 
boloid is the lower solid formed by a 
plane passing parallel to the base of 
a paraboloid. 

Parabolic spindle, the solid gene- 
rated by the rotation of a parabola 
about any double ordinate. 

Paradise, a private apartment, a 
study, the private appurtenances to 
a convent. 

Paradromides, hypsethral walks at- 
tached to the Greek palaestra. The 
Romans called these walks xysta ; 
whereas the xysta of the Greeks 
were covered porticoes, in which the 
athletae exercised in winter. 

ParafQn, a solid bicarburet of hydro- 
gen, which, being a very stable" sub- 
stance and having little affinity for 
other bodies, derives^ its name from 
parum affinis. It is obtained by 
the destructive distillation of peat, or 
of several kinds of coal and shale. 
It is a white substance void of taste 
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and smell, feels soft between the 
fingers. It burns with a cleax* white 
flame, without smoke or residuum, 
docs not stain paper, and has the 
same composition as olefiant gas. Its 
specific gravity is 0*87^. It is made 
into candles. 

Paraffin Oil, a liquid hydrocarbon of 
an analogous nature ' to the solid 
paraffin. It is, in one of its varieties, 
calk'd Photogen^ which see. 

Parallel, in gmmtiry, is applied to 
lines, figures^ and bodies which are 
everywhere equidistant from each 
other, or w'hich, if ever so far pro- 
xlnced, would never meet. 

Parallel bars, the rods parallel to the 
centre line of a beam, joining the 
connecting links at the lower ends. 

Parallel Motion, the connection be- 
t-ween the top of the ixiston-rod and 
the beams ; a name given to a con- 
trivance, invented by James Watt, 
for converting a reciprocating cir- 
cular motion into an alternating 
rectilinear motion. 

Parallel ruler, an instrument con- 
sisting of two wooden, brass, or steel 
ruleri equally broad throughout, 
and so joined together by the cross 
blades as to open to different inter- 
vals, and accede and recede, yet still 
retaining their parallelism. 

Parallelogram, in geometry^ a qua- 
drilateral right-lined figure whose 
opposite sides are parallel. 

Parallelogram of forces is a phrase 
denoting the composition of forces, 
or the finding a single force that 
shall be equivalent to two or more 
given forces when acting in given 
directions. 

Parallelepiped, in geometry, a regu- 
lar solid, contained under six paral- 
lelograms, the opposite of which 
are equal and parallel; or it is a 
prism whose base is a parallelogram : 
it is always triple to a pyramid of 
the same base and height. 

Parameut, the furniture, ornaments, 
and hangings of au apartment for a 
room of state. 

Parameter, a constant right line in 
each of the three conic sections, and 
otherwise called latus rectum, be- 
cause it measures the conjugate axes 
by the same ratio which has taken 
place between the axes themselves, 
being always a third proportion of 
them. 


Parapet, the upper part of a house, 
which is above the springing of a 
roof, and guards the gutter; the 
upper part of a wall, a bridge, a 
terrace, or balcony, etc. Parapets : 

around the fiat roofs of houses in 
the East are of most ancient date. 

Parascenium, in ancient theatres, a 
place behind the scenes to which the 
actors withdrew to dress and undress 
themselves. 

Parastalse, square columns or antse ; 
called also parastacles and parasta- 
licse. Vitruvius uses the term to 
signify the square posts placed be- 
hind the columns of the basilica, < 

Pare, in Corjiish mining, a gang or ^ 

par^’- of men. I 

Pargeting, parge-work, plaster-work, 
employed exteriorly for timber ^ 

houses, as an ornament; used also '' 

in plain and ornamental work, for 
both the exterior and interior. | 

Parian, statuary porcelain. A kind 
of pottery made of clay of the most i 

perfect character, mixed with flint, 
used in a semi-fluid state about the 
consistency of cream, from which all | 

the water is absorbed by the use of - 

plaster of Paris moulds, and sub- | 

sequent drying, before it is * fired.* 

Jf it were placed, in the oven while 
still damp it would be liable to crack, 
on account of the ^at contraction ; 

due to the evaporation. It is prin- 3 

cipally used for small representations 5 ' 

of groups of statuaiy. 

Paries, the walls of a Grecian house, ■ ■ 

in contradistinction to the wall of a 
city ; a small enclosure, such as a 
court-yard. 

Paris Blue, a pigment made of a pre- 
cipitate from the peroxide of iron. 

Paris Eed, a tine iron rouge used for 
polishing. 

Parkesine, a preparation made by in- 
coi-porating castor oil, ecilodion (gun 
cotton dissolved in ether), and 
wood spirit. The mixture gradually 
solidifies, and eventually becomes 
a hard mass. It is used for orna- 
mental articles, and combs, buttons, 
knife handles, Ac, It takes its name 
from the inventor, Mr. Parkes, of 
Birmingham, 

Parlour, a private apartment in a 
dwelling, usually on the ground 
floor ; a speaking room in a convent. 

In the time of Henry YIII. parlours 
and privy rooms — summer parlours^ 
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winter parlotirs—were well, comfort- 
ably, and conveniently fumished ; a 
proof that the gentry of that period 
were not quite so far behind the pre- 
sent race as might be supposed. 

Par(3Luetage, Parquetry, inlaid 
wood-work, generally used for floors. 
The designs are geometric patterns, 
executed in two dilferently tinted 
woods. 

Parsonage-hLonse, a residence of the 
incumbent of a parish, a building in 
the vicinity of a church. 

Parthenon, in arcMtecturej the tem- 
ple of Minerva at Athens. 

Particle, the minute part of a body, 
or an assemblage of several atoms 
of which natural bodies are com- 
posed. 

Partners, in naval architecture^ are 
thick pieces fitted into a rabbet in 
the mast carlings, to receive the 
wedges of the mast ; likewise tem- 
porary pieces nailed on the deck 
round the pumps. 

Partridge-wood is the produce of the 
Brazils and the West India Islands ; 
it is supposed to be the wood of the 
Andira inermis. It was formerly 
emploj’ed in the Brazils for ship- 
building, and is known in dockyards 
as cabbage-wood. 

Party are partitions of brick 

made between buildings in sepa- 
rate occupations, for prevenring the 
spread of fire. These are made 
thicker than the external walls y 
and their thickness, and the neces- 
sit}’- of their use, are regulated by 
Act of Parliament, and specified in 
some of the clauses of the Buildings 
Act passed in the reign of the pre- 
sent Queen. 

Parvise, a porch : an open area hefore 
the entrance of a church. 

Pasclial, a stand or candlestick, of a 
large size, used in Roman Catholic 
worship. 

Pasigraphy, the art of universal 
writing. 

Passant, in heraldry^ a term applied 
to an animal in a shield appearing 
to walk leisurely: for most beasts, 
except lions, the word tripping iB 
frequently used instead of passant. 

Passion, in painting^ implies an emo- 
tion of the body, attended with cer- 
tain expressive lines in the fac^ 
denoting an agitation of soul. 

Pastes, a species of coloured glass I 


used for making false gems. It can 
he cut and polished in nearly the 
same way as real gems. 

Pastiei, or Imitations in Paint- 
ings. A picture painted by a master 
in a style dissimilar from his own, 
but in imitation of the style of 
another painter. De Pile recom- 
mends it to all persons who would 
not wish to be deceived by pastiei, 
to compare the taste of design, the 
colouring and the character of the 
pencil, with the originals. Teniers, 
Giordano, and Don BouHoque are 
those who have appeared with the 
greatest reputation for imitating 
other great masters ; and, beside 
these, many other artists have 
employed themselves in painting 
pastiei. 

Pastel, a name for colonred crayons, 
. Also a dye stuff allied to indigo, pro- 
duced from the Xsatis iinctoria. 

Pastoral stajff, the official staff of an 
archbishop, a bishop, or mitred abbot. 

Patand, the bottom plate or sill of a 
partition of a screen. 

Paten, a small plate or salver used in 
the celebration of the eucharist. 

Patent Yellow, Turner’s Yellow, 
or Montpellier Yellow, is prepared 
by fusing litharge and common salt, 
and afterwards washing out tlie 
soda or by mixingcomnion salt and 
litharge together in a moist state. 
If this mixtui’e is allowed to rest, 
a chemical change takes place, the 
soda is then washed out, and the 
compound formed ; it is then fused 
and powdered. 

Patera, a circular flat ornament, used 
in Classical architecture; used also 
in Gothic and Italian architecture. 

A round dish, plate, saucer, or 

goblet. 

Patina, the green coating, carbonate 
of oxide of copper, which covers an- 
cient bronzes and copper medals. 
An artificial patina is produced by 
acting on the metal with acetic 
acid, but it is not durable. Patina 
or Patella is also the name of a bowl 
made of metal or earthenware. 

Patriarchs, the. The chief employ- 
ment of the patriarchs was the care 
of their cattle, viz. goats, sheep, 
camels, homed cattle, and asses. 
There were no horses nor swino 
among them. Theirs was a pastofal 
life, and not a life of tillage. They 
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were always in the field, lying tinder 
tents, shifting their abode according 
to the convenience of pasture. 

Paul, the catch which holds a ratchet- 
wheel, allowing it to turn in one 
direction only. 

Paul "Veronese Green. (See Bice.) 

Pavilion, in architecture^ a detached 
building; an insulated turret, con- 
tained under a single roof, sometimes 
square and sometimes dome-formed ; 
named from its resemblance to the 
roof of a tent. The late palatial 
monstrosity at Brighton was called 
a pavilion. 

Pax, a small tablet having on it a 
rejiresentation of the Crucifixion, or 
some other Christian symbol, ofiered 
to the congregation in the Bomisli 
church, to be kissed in the celebration 
of the mass: it was usually of 
silver, or other metal, with a handle 
at the back, but was occasionally of 
other materials; sometimes it was 
enamelled, and set with precious 
stones. 

Pcacht, a Cornish miner’s term given 
to chlorite and chloride rocks. A 
peachy lode is a mineral vein com- 
posed of this substance, generally of 
a bluish-green colour and rather soft, 

Peach.-stoiie, abluish-green soft stone. 

Peach- wood. (See Nicaragua Wood,} 

Peacoch copper ore, an iridescent 
sulphide of copper, produced by a 
partial decomposition of the yellow 
copper ore. 

Pearl-white is prepared from bis- 
muth, turns black in sulphuretted 
hydrogen gas or any impure air : it 
is* employed as a cosmetic. 

Pearl shell. (See Mvther-of-Fearl^ 

Pear-tree, a native European wood ; 
its colour is a light bro^vn, some- 
tiling of a pale-mahoganj’ or cedar: 
it is employed by the Tunbridge 
turners. 

Pea-stone, or Pisolite, in mineralogy ^ 
pisiform limestone. 

Peat, the production of a peculiar moss 
growing in damp places, mixed with 
grasses and other vegetable matters, 
which pass rapidly into a state of 
semi-decomposition. It is, however, 
mainly due to the growth of Sphag- 
num, the moss above named. 

Pebbles, a name given to rounded 
nodules of siliceous minerals, more 
especiallj^ to varieties of agate and 
yp^k-crystal, 


Pebrine, the name of a disease with 
which the silkworm is sometimes at- 
tacked: — 

<Soot, it is found, does not cure pi- 
hrhie, the name given to the disease 
which has threatened to exterminate 
silkworms in France.’ — Chemical 
News, March 17, 1865. 

Pedestal, in architecture, the lower 
member of a pillar, named by the 
Greeks stylobates and stereobates; 
also the basis of a statue. In 
Classical architecture it consists of 
three divisions : the base, or foot, 
next the ground, the dado, form- 
ing the main body, and the cor- 
nice, or sur-base moulding, at the top. 

Pediment, the triangular plane or 
surface formed by the vertical termi- 
nation of a roof consisting of two 
sloping sides : consequently it so far 
corresponds with the gable, but in 
other respects differs widely from it. 
One material difference between them 

is, that whereas the gable has no cor- 
nices, the pediment is bounded by 
three, viz. a horizontal one, beneath 

it, forming its base, and two sloping 
or rahing ones, as they are technically 
termed ; and the triangular space or 
surface included within them is dis- 
tinguished by the name of the tym- 
panum of the pediment. Another 
marked difference between them is, 
that the gable may be of any j^itch ; 
and being merely a continuation of 
the wall below, instead of being, like 
the pediment, separated from it by 
any horizontal mouldings, its propor- 
tions do not at all depend upon the 
height or width of the front or coin- 
partment of the front which it termi- 
nates, but may be an equilateral tri- 
angle, or even considerably; more, as 
to height, and, besides, is in nowise 
governed by tlie height of what is be- 
neath it. The pediment, on the con- 
trary, must be proportioned to the 
height of the order which it crowns ; 
consequently' its pitch must be de- 
creased in somewhat the same ratio 
as its length or base is increased, or, 
in other words, the greater the num- 
ber of columns beneath a pediment, 
the lower must the pitch of the latter 

! be. Hence it is hardly possible to 
place more than eight, or, at the ut- 
most, ten columns beneath a pedi- 
ment, without making the pediment 
either too low in itself, or else too 
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lofty and heavy a mass in comparison 
with the columns beneath it ; there- 
by not only overloading them— the 
columns being proportioned to their 
entablature alone— but also diminish- 
ing their importance, and causing the 
order itself to look almost puny and 
meagre, while the pediment looks 
heavy^ and clumsy. 

Besides sculpture within them, 
pediments are frequently surmounted 
at their angles and apex %vith acrote- 
nameij'^, low pedestals, upon 
which are placed either single figures 
or groups, or else vases, trophies, or 
other ornaments; an example of 
which is furnished by Spencer House, 
in the Green Park, and still more 
strikingly by the portico of the East 
India House. The practice of placing 
statues upon pediments appears to 
have^ originated with the Romans, 
and is somewhat analogous in taste 
to that of putting them on the sum- 
mit of monumental columns; for in 
such situations human figures show 
only in their general mass as sculp- 
tural accessories to the structure, and 
at a little distance, or seen in a general 
view of the building, produce scarcely 
more effect than so many pinnacles, 
W’hich last are infinitely more charac- 
teristic of Gothic architecture than in 
accordance wdth the character of a 
Classical portico. 

In Italian and modem architecture 
generally, the pediment is emplo.yed 
as a mere decoration in compositions 
for the dressings of both doors and 
windows, which practice, lil<e that of 
applying columns for the same pur- 
pose, has been condemned by somein 
the most unqualified manner ; and 
one writer has vituperated, and en- 
deavoured to bring it into disgrace, 
by comparing pediments over doors 
and windows to— cocked hats I The 
resemblance which he perceives, or 
fancies, between a cocked hat and a 
pediment is not a particularly flatter- 
ing one ; but if it exists at all, the 
injurious comparison holds equally 
good with r^ard to a large pediment 
as a small one ; therefore, whether it 
be that over a portico or over a win- 
dow, the shape itself is, in either case, 
the most unfortunate one of a cocked 
hat ; yet, as cocked hats are now gone 
quite out of fashion, the unlucky re- 
semblance to them is not at all likely 


to be detected. In matters of deco- 
ration, some latitude— some little de- 
parture from strict architectural 
logic— is allowable ; otherwise a very 
great deal in Italian or modern archi- 
tecture must be pronounced decidedly 
faulty. If it be a solecism to place 
pediments whose form is derived 
trom that of a roof, over windows, or 
where no roof exists, the same objec- 
tion lies against applying entablature 
whose cornices resemble the horizon- 
tal ones of a roof, to mere openings 
ill the wall ; and in like manner, if it 
be a gross impropriety to flank win- 
dows with small columns, it must be 
as great, if not a greater one, to in- 
troduce, merely for the sake of deco- 
ration, a large order whose columns 
are partly buried in the wall, and 
support nothing but an entablature, 
or pieces of it, wholly unnecessary in 
themselves, and put there only that 
the columns may appear to support 
something. Again, as to the objection 
which has sometimes been urged 
against pediments over doors within 
a building, namely, those intended to 
throw off rain, they should be intro- 
duced only in external situations,— 
it partakes of the same kind of hyper- 
criticism as the other; or, if strict 
rationality is to be unifonnly en- 
forced in architectural design, we 
must condemn a great deal in the 
Gothic style as being exceedingly 
licentious and irrational. 

Pediments are generally placed 
.only over the windows of the princi- 
pal floor of a building, to which they 
serve to give distinction and import- 
ance. Window pediments are either 
angular or curved (i.e. segmental), 
and both forms are frequently intro- 
duced together, and placed alternate- 
ly, m which case it is usual to place 
an angular pediment over the centre 
window. Sometimes the centre win- 
dow alone is crowned with a pedi- 
ment. When all the pediments are 
alike, they are almost invariably an- 
gular, although there are instances 
m the contrary, as in Bridgewater 
House, where Mr. Barry has given 
segmental pediments to all the win- 
dows of the principal floor, and has 
even put them over the centre open- 
mgs of the triple windows ; and it de- 
serves to be further remarked, that he 
has enriched their tympanums with 
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sculptured ornament—a degree of 
decoration very rarely indulged in, 
A far more remarkable instance — 
perhaps a unique one — may be seen 
in the house erected for Mr. Hope 
in Piccadilly, large segmental pedi- 
ments being there placed over win- 
dows consisting of two openings, con- 
sequently forming square, or nearly 
square, instead of upright composi- 
tions. In that instance", too, the pe- 
diments are filled in with sculpture ; 
the figures, however, are not exactly 
confined to the pediments, but come 
somewhat lower down, the horizontal 
cornice being partly suppressed for 
that purpose. 

Pedometer, in mechanics, an instru- 
ment in the form of a watch, consist- 
ing of various wheels, with the teeth 
catching in each other, and which, 
by means of a string fastened to any- 
thing in motion, numbers the paces 
gone over from one place to an- 
other. 

Pee, in mining, is the angle or point 
where two veins cross each other. 

Peek, in navigation, a name given to 
the upper comers of sails extended by 
a gaff, or by a yard crossing the mast 
obliquely, as the mizen-yard of a 
ship. The upper extremity of those 
gaffs and yards is also called the peek. 
To ‘peek the mizen’ is to put the 
mizen yard perpendicular to the 
mast. 

Peek-halyards, the ropes or tackle 
by which the outer end of the gaff is 
hoisted. 

Pegola, Greek pitch. Colophony, 
a substance used in art W'hich is the 
resin left by boiling crude turpen- 
tine. 

Peg-tankard, an ancient species of 
wassail-bowl, used in the time of 
Queen Elizabeth. It held two 
quarts, and had generally a row of 
seven pegs, dividing the height into 
eight equal parts, each containing 
half a pint. 

Pelopinm, one of the very rare metals 
which have been extracted from mi- 
nerals known as tantalites. (See 
Tantalmm.') 

Peltry, skins received in their unpre- 
pared state are called peltrg or pe/ts ; 
when tawed or tanned they become 
furs. 

Pendant, an ornament suspended from 
the roof of a Gothic or Tudor build- 


ing ; the hanging pendants of a 
vaulted ceiling, uniting solidity with 
ornament. The most remarkable are 
those in King Henry VII.’s chapel 
at Westminster abbey, 

Pendentive, the portion of a groined 
ceiling supported and bounded by 
the apex of the longitudinal and 
transverse vaults. In Gothic ceilings 
of this kind the ribs of the vaults 
descend from the apex to the impost 
of each pendentive, where they be- 
come united. 

Pendulum. Length of pendulum to 
vibrate seconds in the latitude of 
London, 39T372 inches (Kater) ; 
ditto to vibrate half-seconds, 9'7343 
inches. 

Pennyweight, the twentieth part of 
an ounce. 

Pehtacle, two triangles interlaced. 

Pentagon, a figure of five angles and 
five sides : w'hen these are equal it is 
called a regular pentagon, but other- 
wise it is irregular, 

Pentagraph, an instrument whereby 
designs, prints, etc., may be copied, 
in any proportion, without a person 
being skilled in drawing. (See Pan-- 
tograph,') 

Pentangular, in g&ymetry, five-cor- 
nered or angled. 

Pentaptych, an altar painting of 
many leaves. (See Diptych and 
Triptych,') 

Pentastyle, in architecture, a work 
in which there are five rows of co- 
lumns. 

Pentelic marble, a beautiful and 
glossy variety of Parian and Carrara 
marble, named from Mount Penteli- 
cus, near Athens, where it was 
quarried. Pentelic marble, from the 
smallness of the grain, is sometimes 
mistaken for the Parian ; hut, of the 
two, the former is of a finer quality. 
The Pentelic quarries display in ‘a 
remarkable manner the energies of 
the ancient Athenians ; whole sides 
of the mountains have disappeared, 
and present uniformly cut perpen- 
dicular cliffs: and holes, still to be 
traced on the slope of the quarries, 
made for the insertion of capstans, 
mark the place of the mechanical 
descent of the marble ; whilst a da- 
maged and rejected cylinder, appa- 
rently intended for a part of a co- 
lumn of the Parthenon, interests the 
traveller on the ascent, 
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Pentliouse, a projection over a door, 
an entrance, a window, or a flight 
of steps, etc., for protection from 
weather. 

Peperino marble, in minerahgyir ^ 
calcareous stone, something of the 
nature of travertino. It is supposed 
to ho the ancient Saxon Albanum^ 
of which the foundations of the capi- 
tol at Rome (still to be seen) were 
built. 

Perambulator, in surmjing, an in- 
strument for measuring distances; 
named also the Pedometer and Sur- 
vcging now applied to small 

carriages used for carrying children. 
The practice is a most unwise one, 
as tending to weaken the limbs of 
the child. 

Perch, a small projecting beam, cor- 
bel, or bracket, near the altar of -a 
church. 

Perch, or Pole, a linear measure of 
5^ yards. 

Perclose, an enclosure, a railing; 
sometimes used to protect a tomb, or 
to separate a chapel from the main 
body of the church. 

Percussion, in mechanics, the striking 
of one body against another, or the 
shock arising from the collision of 
two bodies. 

Periacti, the revolving scenes of the | 
theatre, called scence Versailles by the 
Romans: they "were placed before 
the itinera versuiarum, or those 
entrances to the stage which were 
in the retiiras of the permanent 
scene. 

Poriactos, a theatrical machine, con- 
sisting of three scenes placed in the 
form of a triangle on a revolving 
platform ; so that, by simply turn- 
ing the machine, the scene could be 
changed. 

Peridot, (Seo Chrgsolite.) 

Peridromus, in ancient architecture, 
the space of an aisle in a peripteron, 
between the columns and the wall, 
used for walks by the Greeks. 

Perimeter, the boundary of any fig- 
ure, being the sum of all the sides in 
right-lined figures, the same as cir- 
cumference or periphery in those of 
a circular form, 

Pemambouca. (See Brazil Wood.) 

Periodide of Mercury. This has an 
intense scarlet colour, and is some- 
times used by artists; but it is not a 
permanent colour. 


Periphery, the circumferenc® of a 
circle or ellipse. 

Peripteral, a temple which had its 
cella smTounded by columns. 
Peristylium, a continued row or se- 
ries of rows of columns all round a 
court or building, in contradistinc- 
tion to porticoes, in which the pillars 
did not surround a space, but were 
arranged in one or more parallel 
lines. 

Peritrochium, in mechanics, a wheel 
or circle concentric with the base of 
a cylinder, and movable together 
with it about an axis: the -axis, 
with the wheel and levers fixed in 
it, to move it, constitute that me- 
chanical power called axis in peri-- 
ti’ocMa 

Perpendicular, in geometry, a line 
crossing or cutting the horizon or 

any other line at right angles. 

One line is perpendicular to another 
; when it makes the angles on each 
side of it equal to each other, 
j Perpendicular Style of GotMc 
; AreMtecture. (See Architecture^) 

I Perpent-stone, a bond-stone ; a large 
I stone reaching through a wall so 
that it appears on both sides of it. 
Perpetual Motion is that which 
possesses within the principle 
of motion ; an impossibility, seeing 
that motion is only a manifestation 
of force which can only result from a 
change in the form of matter. 
Perron, in architecture, a staircase 
outside of a building, or the steps in 
front of a building leading up to the 
first story. 

Persian ArcMteoture. (See Archi- 
tecture, Oriental,) The aqueducts are 
famous for their structure. Hon- 
shung, the grandson of Kaiomurs, 
the founder of the Paishdadian 
dynasty, is famous as the first who 
construeted them. These aqueducts 
are made by a succession of small 
wells a few yards from each other, 
and of such depth as the level and 
soil require. They are connected 
with each other at the bottom by a 
channel, large enough for a man to 
pass to clear it. These wells com- 
mence at a spring, and not only con- 
vey its waters, but that of such 
other springs as are found in the 
course of the canal. They are com- 
mon through all Persia: the water 
they convey is applied to irrigation. 
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Persian. Wheel, a name given to a 
machine for raising water, which may 
be turned by means of a stream act- 
ing on and turning round the wheel. 
The buckets, instead of being firmly 
fastened, are hung upon the wheel 
by strong pins, fixed in the side of 
the rim, which must be made as high 
as the water is intended to be raised 
above the level of that part of the 
stream in which the wdieel is placed. 

Persians, m ancient architecture, male 
figures empl 03 "ed to support entabla- 
tures ; the female figures were named 
Caryatides, 

Perspective, m painting, etc., the 
science by which all things are 
ranged on a plane surface, as in a 
picture, according to their appear- 
ance in their real situation. 

Peruvian-wood, a w’ood something 
resembling rose-wood, but closer, 
liarder, and lighter in colour. Its 
locality is unknown. 

Petite Ifature, a term applied to 
pictures in which the figures are 
represented a little over two thirds 
the natural size. 

Petalite, the mineral in which Uthia 
was first discovered. According to 
Hagen its composition is silica 77*81, 
alumina 17*20, soda 2*30, lithia 
2*69. 

Petroleum, native tar, a bituminous 
mineral. 

Pe-tunt-se. China stone, which see. 

Petworth Marble, a shelly limestone 
occurring in the neighbourhood of 
Petworth. 

Pew, an enclosed seat in a church, ! 
introduced since the Reformation. 
Previous to the Reformation the j 
nave of a church w*as the part oc- ’ 
cupied by the congregation. Pews 
are fixed seats, separated from each 
other by wainscoting, and varying 
in height 

Pewter, in metallurgy, a mixed metal, 
consisting of tin variously alloyed 
wdthlead, zinc, bismuth, or antimony. 
Common low-priced pewter contains 
20 parts tin, 3 lead, 1 brass ; best | 
pewter, 17 parts antimony, 100 parts 
tin, and a little copper. Pewter dishes 
and wooden trenchers were the ordi- 
nary services of our ancestoi'S till the 
time of Elizabeth, when reason of 

Sharpe laws provided in that behalf,’ 
pewter was compounded of purer 

. petal than before. The splendid 


services of gold and silver were only 
used on occasions of ceremony and 
on festivals. 

Pharos or Pharus, a lighthouse. The 
most celebrated lighthouse of an- 
tiquity was that situated at the en- 
trance of the port of Alexandria, 
built by Sostratus on an island, by 
the direction of Ptolemy, at a cost 
of 800 talents. Pliny mentions the 
lighthouses of Ostia *and Ravenna. 
The name of Pharos was given in 
allusion to that of Alexandria, which 
was the model for their construction. 

Phenicine, a colouring matter pro- 
duced by the action of nitro-sulphii- 
ric acid on plienylic alcohol : it is an 
amorphous powder of a brown co- 
lour. 

Phenol, another name for carbolic 
acid. Under some circumstances 
it gives rise to a blue colouring mat- 
ter, which is used to a certain extent 

1 in dyeing; this is known commer- 
cially as azuline. 

Phonics, the doctrine of sounds, other- 
wise named acoustics. 

Phosphates, combinations of phos- 
phoric acid with metallic, earthy, or 
alkaline bases. 

Phosphate of iron is a native mine- 
ral of a blue colour. 

Phosphorus, one of the principal in- 
flammable bodies in nature. It 
bums at the common temperature of 
the atmosphere. Pure phosphorus 
resembles white wax in appearance. 

Photo-chromo-lithography, a pic- 
ture impressed on stone by light, and 
printed from it in colours. 

Photo-galvanography, a name 
given to a process invented by Mr. 
Pretset for producing engravings 
from photographs, by the applica- 
tion of the gahano-plastic j^rocess. 
It is not now emplo 3 *cd. 

Photogen, a term used to designate 
certain oils or naphthas for illumi- 
nating purposes. 

Photography, the art of producing 
a picture by the agency of light. 
Photography presents a number of 
the most interesting phenomena, 
which have acquired important prac- 
tical results, in correctly portraying 
by the light of day all things in 
nature, whether architecture, draw- 
ings of every variable kind, land- 
scape, machinery, pictures in oil, 
the human form, etc. 
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Photography, in its earliest and 
simplest form "as practised by Wedg- 
wood, consisted in preparing paper 
with chloride of silver. This white 
salt exposed to sunshine was 
darkened. If the light was ob- 
structed the chloride was left un- 
changed ; therefore if an engraving 
%vas placed on the prepared paper, all 
the black lines were left white, be- 
cause the solar rays were prevented 
from passing through them, and the 
chloride of silver was left unchanged. 

Here Wedgwood’s process ended, 
as he had not discovered any means 
of fixing the image obtained. At a 
later period M. Nieped of Chalons-on- 
iioane discovered that several resins 
underwent a change upon exposure 
to sunshine, and on this fact he based 
his process called Heliogi'apliy. To 
this succeeded the Daguei'reotype, the 
invention of Daguerre. A silvered 
copper plate was exposed to the ac- 
tion of the vapour of iodine until it 
acquired a pale yellow colour ; it was 
then placed in the camera obscura, 
and received the lenticular image, 
which produced a dormant picture ; 
this was developed by being exposed , 
to the influence of mercurial vapour, j 
and fixed by dissolving off the un- 
changed iodide of silver with hypo- 
sulphite of soda, which was discovered 
by Sir J ohn Hcrschel. This, salt has 
since become thegcneral fixing agent. 
Mr. Fox Talbot made the first great 
step by the discovery of the Calo- 
afype, or ^beautiful pictured In this 
process he covered paper with the 
iodide of silver, and then rendered it 
most exquisitely sensitive by wash- 
ing it over with a mixture of a solu- 
tion of gallic acid and nitrate of 
silver. Exposed in the camera 
obscura for a few minutes, an in- 
visible image was formed, which 
was developed by another wash of 
the gallic acid solution. This process 
was called the ‘Calotype.’ The 
Editor of this Dictionary next dis- 
covered that the proto-sulphate of 
iron possessed the same power of 
developing the dormant picture, and 
that it possessed many advantages 
over the gallic acid: the iron salt 
is now invariably used by pho- 
tographers. Eventually collodion 
(gun cotton dissolved in etW) was 
discovered, and the delicate beauty 


of the film when spread on glass soon 
pointed it out as a material on which 
the photographic image might be 
received. The Collodioii process, 
worked out to peifection by Mr, 
Archer, consists in carefully spread- 
ing on a plate of glass a little collo- 
dion in which iodide of potassium has 
been dissolved. This dries rapidly : 
it is plunged into a solution of nitrate 
of silver, and a very sensitive iodide 
of silver is formed uniformly on the 
plate. This is placed in the camera 
obscura, and the image is allowed to 
impress itself. This is done with 
great rapidity, and it is then de- 
veloped by the use of the sulphate of 
iron, and" fixed by the hyposulphite 
of soda. When fixed, the image is 
secured by a transparent varnish. 
All photographic pictures obtained 
by means of the camera obscura are 
now produced by the Collodion 
process. 

The action of light upon the salts 
of chromium, which appears to have 
been first noticed by Mr. Mungo 
Ponton, has been made available for 
many interesting applications. The 
Editor was the first to observe, and 
publish, the efiect produced upon 
gelatine and on sized paper, by the 
chromic acid liberated by the decom- 
position of bichromate of potash by 
sunshine. The Chromotype process 
was the result of this discovery, and 
from it have sprung the Autotype, 
the Woodbury type or permanent 
printing process, and some others. 
Essentially these arc dependent upon 
the following manipulation and 
changes A solution of gelatine is 
made, and bi-chromate of potash is 
dissolved in it. This solution is 
poured over a very clean and warm 
glass plate, and a perfectly smooth 
coating being formed, it is allowed 
to dry in a dark warm room. When 
dry, the plate is exposed to the sun- 
beam, with the picture or object to 
be copied superposed. The bichro- 
mate is decomposed in exact obedi- 
ence to the quantity of light pene- 
trating to it, so that some parts 
remain unchanged, and other parts 
are only partially so. All the un- 
changed bichromate salt can be 
dissolved out with warm water, and 
over those parts the gelatine is 
§oftepe4 and swells: or. if the soaking 


is continued, it can be entirely dis- 
solved off the glass. Accordingly, 
an image is left either with the un- 
changed gelatine in relief, it having 
swollen, or the changed gelatine in 
relief, the other portion being en- 
tirely removed. The picture thus 
produced is manipulated in various 
ways. In some cases an electrotype 
copy has been taken, in others the 
picture is transferred to stone or 
zinc. Some few copies can be 
printed from the gelatine plate 
itself. In either case the picture is 
printed in ordinarjr ink as used 
for printing engravings, or in any 
coloured ink that may be required. 
Sir John Herschel introduced some 
very interesting proccssesj as for 
example, the Cyanotype^ in which 
the per-salts of iron were converted 
b}^ light into protosalts, and then 
developed by the ferrocyanide of 
potassium, producing a blue picture. 
Another process, called the Chryso^ 
type, was produced in a similar man- 
ner, but employed a solution of gold 
instead of iron to develope the pic- 
ture. 

Photometry, the measurement of 
light. 

Physics, the doctrine of natural 
bodies, their phenomena, causes, and 
effects, with their various motions, 
operations, affections, etc. Taken 
in its most enlarged sense, it com- 
prehends the whole study of nature, 
and includes physiology *and natural 
history. 

Piazza, an open area or square; a 
covered walk or portico. 

Pick, an instrument in common use 
as well in agricultural as in mining 
operations. 

Piotura {Latin), a painting. The art 
of imitating the appearances of bodies 
upon an even surface, by means of ! 
light and shade, or colour, was most 
extensively cultivated by the an- 
cients, but especially by the Greeks, 
amongst whom it was carried to the 
highest degree of technical develop- 
ment. 

Picul, the Chinese picul of tea is equi- 
valent to 133 pounds. 

Pier, in architecture, the strong co- 
lumns on which the arch of a bridge 

is raised. ^The solid mass between 

doors, windows, and other openings in 
buildings : the term is often applied 


to pillars in ISforman and Gothic 
architecture. 

Piers, walls built to support arches, 
and from which, as bases, they spring. 

Pieta, a name given to pictures re- 
presenting the dead body of Christ 
attended by the Virgin, or sorrowing 
angels. 

Pietra Dura, * ornamental work, 
executed in coloured stone, repre- 
senting fruit, birds, etc., in relief, 
and generally used as a decoration 
for coffers, or the panels of cabinets.’ 

Pietre Commesse, a species of inlay- 
ing in precious stones. The stones 
are cut into thin veneers, and sawn 
into shape, by means of a wire and 
emery powder, and finally fitted at 
the lapidary’s -wheel. 

Pig, a name given in Scotland to a 

stone-ware vessel. In metallurgy, 

the name given to masses of metal, as 
pig-iron, pig-lead, which have been 
cast in moulds formed in sand or 
otherwise. 

‘ Iron, either in the state into 
which it is first reduced by fire, pre- 
viously to its conversion to the con- 
dition of malleability, or as it used 
for the casting of large articles in 
moulded sand, is called sow-metal or 
pig-metal, epithets originating with 
the furnace-men, and referring to 
the blocks as they may have been 
run in tlie main or the collateral 
gutters, the former being called sows, 
and the latter pigs, respectively.’ — 
Manufactures in Metal, Iron, and 
jStee/. Edited by Kobert Hunt, vol. 
i. p, 41. 

Pig-boiling, in metallurgy, ‘ consists 
essentially in the decarburisation of 
the pig-iron by contact with oxi- 
dised compounds of iron, whereby 
carbonic oxide is produced below 
the surface of the molten metal, and 
in escaping causes the appearance of 
ebullition or ‘‘boiling.” The merit 
of introducing “ wet ” puddling or 
“pig-boiling” is ascribed, and as I 
believe with reason, to the late Mr. 
Joseph Hall of the Bloomfield Iron 
Works, Tipton, Staffordshire.’— 
PjEKOY, Iron and Steel, p. 670. 

Pigeon-wood, the woods thus named 
are generally of a brown orange co- 
lour. (See Zelra Wood,') 

Pigments, coloured materials used in 
painting ; they are made from sub- 
stances belonging to the three king- 


doms of nature, but when they are 
made from an animal or vegetable 
substance, a mineral oxide or earth 
is always mixed with it. Pigments 
are of two kinds, opaque and trans- 
parent 

PilsD, square blocks placed upon the 
epistylia, and immediately over the 
columns in a basilica, for supporting 
the timbers of the roof. Pilae were 
also buttresses built against the wmlls 
of a mole, to resist the force of the 
waters. 

Pilaster, in architecture^ a square co- 
lumn, sometimes insulated, but more 
frequently set within a wall, and 
only showing a fourth or fifth part 
of the thickness. Pilasters were un- 
known in Greek architecture, in 
which only antm (see Antm) were 
admitted : they are employed by the 
moderns as substitutes for an order 
in engaged columns, and are, per- 
haps, even preferable to the latter, 
inasmuch as they combine better 
and more naturally with the wall to 
which they are attached. 

PEes, as applied in engineering ope- 
rations, are used both in temporary 
and in permanent constructions. In 
the former cases, they are commonly 
squared logs or baulks of timber, 
which are driven close together in 
single or double rows, so as to en- 
close a space of water, and form a 
cofferdam, from which the water is 
subsequently pumped out, and thus 
a dry space obtained for laying the ; 
foundations of piers, abutments, etc., i 
in bridges and other similar works. | 
The most substantial kind of coffer- j 
dam, adapted for works which will 
be long in construction, is formed of 
a double row of concentric piling, a 
space of three or more feet being left 
between the two rows of piles, which 
is filled with clay, well paddled or 
rammed in. For permanent works, 
piles are driven in loose or uncertain 
strata in rows, leaving a space a few 
feet in width between them, and 
upon the heads of the piles the foun- 
dations of the superstructure are 
erected. In some of the iron bridges 
lately erected for railways, piles have 
been used as substitutes for solid 
iers in the water. Wharf-walla 
ave also been built with facings 
formed with piles. In most of these 


works the piles used are of cast-iron, 
while those used for cofferdams and 
foundations are of timber, the lower 
end being fitted with a wrought-iron 
pointed shoe, to facilitate the pene- 
tration of the strata, and the head of 
the pile guarded with a ring of the 
same metal to prevent its splitting 
while being driven. Iron piles are 
cast in various forms ; sometimes so 
as to preserve similar external di- 
mensions to timber piles, and hollow 
or tubular within ; and if for wharf- 
walls, they are formed with grooves 
in the sides, into which metal plates 
are fitted, the piles being placed from 
4 to 7 feet apart, and the inter- 
mediate spaces filled up with these 
plates. 

For piling in loose and movable 
materials, more especially for form- 
ing moorings, Mr. Mitchell has in- 
troduced a form of pile which is pro- 
perly called a screw-pile, the lower 
end being formed as a screw, and 
fitted (for moorings) with a broad 
plate or disc of metal in a spiral or 
helical form. The most important 
purpose to which the screw-pile has 
Tbeen applied is for forming the foun- 
dations of lighthouses, beacons, jet- 
ties, etc., in places where the sand or 
soil is too unstable to bear the weight 
of any massive structure, or where 
the force of the waves would endan- 
ger masses of masonry by under- 
mining the materials below them. 
The lighthouse erected in the year 
1840 upon the Maplin Sands may be 
instanced as a work which owes the 
very possibility of its existence to 
these screw-pile foundations. The 
piles used in this structure are nine 
in number, and made of malleable 
iron, 5 inches in diameter and 26 
feet long, with a cast-iron screw 4 
feet in diameter, scre'wed to the foot 
of each. Eight of the piles were 
placed at the angles of an octagon, 
and the ninth in the centre, and 
wore put down in nine consecutive 
days, being screwed to a depth of 22 
feet in the bank. Several similar 
works have been since constructed 
with complete success ; and in 1847, 
the screw- piles were applied in the 
construction of a jetty 260 feet in 
length beyond the old'one, at Cour- 
town^ on the coast of Wexford, 
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Malleable-iron piles, 6 inches in dia- 
meter, and laid in the ground 11 to 
15 feet, were fitted with screws 2 
feet in diameter. The facility and 
rapidity with w'hich these piles are 
inserted are not the least among their 
qualifications. 

Before the introduction of screw- 
piles,— the process of fixing which 
consists in giving them a rotatory 
motion by means of capstans,— the 
fixing of piles was accomplished by 
driving them downwards by the force 
of an adequate weight, which was 
permitted to fall vertically on them 
from a considerable height. The 
machinery employed was therefore 
properly “called a pile-driver, and 
consisted simply of a vertical fram- 
ing, provided “ with winches and 
chains, by which the weight or 
‘ monkey ’ was alternately raised by 
manual power, and released so as to 
fall upon the head of the pile ; or a 
gin was applied, and horses used for 
the same purpose. 

Within the last few years a great 
improvement has been effected in the 
machinery for pile-driving, by the 
application of steam-power. The 
earliest invention for this purpose is 
recorded in a patent panted in 1806, 
but no practical application appears 
to have resulted for many years. 
The patent referred to was dated 
June 6, 1806, and granted to William 
Deverellj for ‘improvements in the 
mode of giving motion to hammers, 
stampers, knives, shears, and other 
things, without the application of 
wheels, pinions, or any rotative mo- 
tion, by means of various powers now 
in common use.’ The apparatus was 
designed to consist of a steam-cylin- 
der with piston and rod, and a ham- 
mer, raised by admitting the steam 
below the piston. By the condensa- 
tion or the escape of the steam, the 
hammer and the piston were allowed 
to descend, urged both by their own 
weight and by the elasticity of the 
compressed air in the top of the cylin- 
der above the piston. This, therefore, 
established principle of the steam- 
hammer ; but the most successful ap- 
plication of it to the purposes of 
driving piles, as well as to those of 
the smithery, is clue to Mr. James 
Nasmyth, whose steam-hammer con- 
sists of a steam-cylinder, which is 


closed at the bottom, but has open- 
ings in the top, to admit the passage 
of air. The rod of the piston passes 
through a steam-tight aperture in 
the bottom of the cylinder, and has 
the * monkey,’ or driver, weighing 2^ 
tons, suspended from it. The ma- 
chine is worked with high-pressure 
steam, which entering the bottom 
of the cylinder, raises the piston 
and ‘monkey.’ When the piston 
reaches the height intended, it shuts 
the induction and opens the eduction 
pipe (also at the bottom of the cylin- 
der), by which the steam escapes, and 
the monkey falls, A heavy iron cap 
slides between standards and round 
the head of the pile, and thus guides 
it in its descent. This machine, as 
used at Devonport, in driving piles 
for the steam-dock, made seventy 
strokes per minute, and drove piles 
14 inches square and 18 feet in 
length. 

In the year 1843 (December 5), a 
patent was obtained by Dr. L. H. 
Potts, for ‘ improvements in the con- 
struction of piers, embankments, 
breakwaters, and other similar struc- 
tures.’ The several objects com- 
prised in this invention were sought 
with considerable ingenuity, and 
have been realised with success. The 
invention includes the application of 
hollow piles of iron, of a cylindrical 
or other convenient form, and sinidng 
them by withdrawing the sand, etc., 
within them by the action of an air- 
pump. For this purpose the pile is 
fitted with an air-tight lid, through 
which a pipe passes to connect the 
interior of the pile with a receiver. 
The receiver is connected by a pipe 
with a three-barrelled air-pump, by 
working which the air is exhausted 
from the hollow pile, and the sand 
and water raised into the receiver, 
which is emptied as often as neces- 
sary. A second purpose proposed 
in this patent is the use of skeleton 
frames or cases of cast-iron in con- 
nection with the piles, for securing 
them together, and preserving their 
relative positions. A third object 
is the injection, by hydraulic pres- 
sure, of such chemical solutions about 
the feet of the piles as will consolidate 
the sand upon which they stand, and 
thus secure the work. And the in- 
ventor also proposed to use hydraulic 
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cements in a dry state, delivered at piling machines : a curved piece of 

the base of the piles, by the admix- wood forced open the sheers when the 

ture of which cements with the water ' hammers reached their elevation, 
they would become solidiSed, and thus The hammers were confined to the 

materially aid in strengthening the leaders by a groove; they weighed 

superstructure. about 1,000 lbs. each, were made of 

Kecently these piles have been cast-iron, and at their last blow fell 

successfully used on the Goodwin through a space of 27 feet. A pair of 

Sands, by the Trinity Board. Pre- piles were driyen at one operation 

viousl}'', engineers had been baffled by this machine ; when driven, cast- 

in finding a bottom. The piles have iron rollers were placed upon their 

now been fairly affixed to the hard heads, and the maehine, by means of 

bottom, seventy-five feetthrough the an inverted rail, moved on to the 

sand. next place. The heads of the piles, 

In connection with MitchelFs, sawed off to reduce them to the proper 

I^asmyth’s, and Potts’s modes of level, were found sufficient to supply 

piling, it is proper to notice also the furnace with fuel. 

Cram’s patent pile-driving iocomo- The men employed in operating the 
tive machine, which was successful machine were, ^ — a foreman, a steam 

in its operation in the United States. engineer, two brake-men, and two 

I The volume (*Ensamples of Railway- men in front at the saws; also a 

I : Making ’) from which the following horse and cart, to furnish water for 

extract has been made was edited by the boiler. Properly geared in front 

the publisher of this Dictionary, with of the machine, and between the 

a view to induce a cheaper mode of leaders, was a saw that played on 

1 construction of railways in countries a sway-bar and could be pressed 

" less wealthy than those already in- against either pile as it was driven 

Ij tersected by iron roads. home. The machine was manii- 

r Pile-road . — As a considerable factured complete for the cost of 

length of the Utica and Syracuse £400. 

; railroad passes through a deep swamp, Each pile was prepared for being 

I X a foundation of great permanency was driven by simply sharpening one end 

I I required : this gave rise to a modi- to a point, and squarely butting the 

fieatioa of the superstructure, and other ; it was drawn up by ropes 

formed that which is known as pile- worked by the engine, secured in po- 

road. The swamp varied in depth sition between the leaders, and driven 

from 10 feet to 60 feet, and was to the hard bottom. Generally 

, nearly on a dead level throughout : the piles manifested no disposition to 

the grude-line closely corresponded split : when they did, their heads 

with its surface ; so that it was ne- were encompassed with an iron hoop, 

cessary to reach tlie hard bottom When the pile was not of sufiicient 

I before any foundation could be length to reach the hard bottom, an- 

I effected. Piles were adojited as the other was dowelled upon its head, 

cheapest and most efficacious means and this was repeated as often as ne- 

to secure a durable and substantial cessary. The piles were charred, to 

basis: they were driven to their Increase their durability; and an 

places by a steam pile-driver. This auger-hole, bored in their heads for 

was a machine formed of a platform the purpose, was filled with salt, and 

about 25 feet long and S feet broad ; securely plugged up. 

at one end were erected two pairs of Piling, in metallurgy f bars of puddled 
leaders or guides, in which the ham- iron are placed one upon another — 

mers moved. Immediately behind the or piled— before they are placed in 

leaders were fixed the rollers, with the reheating furnace, to be yielded 

the necessary brakes and gearing for into merchant bars, 

working the hammers, raising the * The cut lengthsof puddled bars 
piles, etc. The rollers were revolved are packed into oblong rectangular 

by a small high-pressure steam-en- masses or piles, which, as previously 

gine, occupying the rear of the ma- stated, are raised to a wielding tern- 

chine. The arrangement of the perature in a reheating furnace, and 

leaders was the same as in ordinary then rolled into mere bant bars, consti- 
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tuting what is termed “ No. 2 Iron/’ 
or they may be rolled into any other 
desired forms. When necessary the 
pieces composing a pile are tied 
firmly together with thin rod iron,’ — 
Percy’s 3fetaUio'gy, Iron and Steel, 

Pillar, a kind of irregular column, 
round and insulate, but deviating 
from the proportion of a just column. 
The term pillar is more usually ap- 
plied to Gothic architecture than to 
the Classical, the latter being go- 
verned by the rules of proportion : 
not so with the Gothic pillar, it being 
subject to no fixed rules. 

Pillars (ni07i2tmental), columns raised, 
for the commemoration of events, 
a practice from remote antiquity. 
‘ Jacob set a pillar upon her grave : 
that is the pillar of Rachers grave 

unto this day.’ Got. xxxv. 20). 

In ship-building^ pieces fixed under 
the middle of the beams, to support 
the decks. 

Pillion, in metallurgij, the tin that 
remains in the slags after it is first 
melted. 

Pinacotlieca, a picture gallery. The 
public gallery at Munich is called 
the Pinakothek. 

Pinchbeck, a yellow alloy, composed 
of 3 ounces of zinc to 1 pound of 
copper. 

Pindrill, a drill used for cutting a re- 
cess for a bolt-head, or for enlarging 
a hole. 

Pines and Pirs are cone-bearing 
timber-trees which thrive best in 
cold climates: they are of great 
variety, and the general uses of the 
wood are innumerable, besides those 
for ships and house carpentry. Its 
use in England is most extensive : 
it is principally imported from 
America. Norway, the Baltic, hlemel, 
Riga, Dantzic, etc. 

Pine, American yellow. Specific 
gravity, 0*46 ; W'eight of a cubic foot 
lbs. ; weight of a bar 1 foot long 
and 1 inch square, 0T8G lb. ; will 
bear on a square inch without per- 
manent alteration, 3,900 lbs., and an 
extension in length of ; weight 
of modulus of elasticity fbr a base of 
an inch square, 1,600,000 lbs.; 
height of modulus of elasticity, 
8,700,000 feet ; modulus of resilience, 
9'4; specific resilience, 20 (Tred- 
gold). 

Compared with cast iron as unity. 


its strength is 0*25 ; its extensibility, 
2*9 ; and its stiflness, 0*087. 

Pinion, in mechanics, an arliour or 
spindle, in the body of which are 
several notches, into which the teeth 
of a wheel catch, that serves to turn 
it round ; it is also the name of a 
lesser wheel that plays in the teeth 
of a larger one. 

Pinite, a micaceous mineral. 

Pink, in navigation, a name given to 
a ship with a very narrow stern. 

Pinks (^stil de grains'), pigments of a 
greenish-yellow colour, made of ve- 
getable juices precipitated on chalk 
or alumina. 

Pinnacle, an ornament placed on the 
top of a buttress as a termination to 
an angle or gable of a house, church, 
or tower; dso a summit or lofty 
apex. 

Pinning, inserting cjdindrical pieces 
of wood or iron through a tenon. 

Pins, in ships, are fixed in the drum- 
heads of capstans, through the ends 
of the bars, to prevent their unship- 
ping; sometimes put through the 
bolts to belay a rope, and called be- 
lajdng pins ; and sometimes the 
main bolts are called bolt-pins. 

Pipe, a tube for the conveyance of 
water, gas, or steam, of various 

dimensions and uses. In mining, 

a running vein, having a rock root 
and sole, common in Derbyshire, and 
called a pipe vein. 

Pipe-within-pipe oven, in metal- 
lurgy, an oven for heating the air 
for blast furnaces. ‘The apparatus 
consists of two straight cast iron 
pipes, circular in bore, fixed hori- 
zontally one above the other, each 
being inclosed within a distinct 
brick chamber, and with a fire-place 
under the lower pipe.’ — Percy, 

Pipe-clay, a natural deposit of an 
unctuous clay, which burns wliite ; 
about 44,500 tons are shipped at 
Teignmouth annually. Much of the 
Pool clay is of this charactei*. 

Pipe-stone, a variety of clay slate. 

Piscina. Pliny says the Romans 
adorned the walls, ceilings, and floors 
of their baths. It was on the piscina 
they bestowed the most art. In the 
baptisterium they dipped their whole 
body, and this was large enough to 
swim in : but when tliey^ were dis- 
posed to swim at large in warmer 
water, they entered the piscina, a 
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basin so cfilled, as its size bore some 
resemblance to a pond. When the 
thermai were built, they were made 
to contain lakes of warm -water ; the 
water acquired its heat b3' passing 
through the fire in a brass pipe, and 
must have been more or less hot 
according to the length of its pro- 
gress. A shallow stone basin, or 

trough, -with a hole in the bottom, 
formerly placed near to the altar in 
Koman Catholic churches, and fixed 
at a convenient height above the 
floor, to hold the water in 'which the 
priest washed his hands; also for 
rinsing the chalice at the time of 
the celebration of the mass. It was 
usually on the right-hand side, on 
the approach to the altar. 

Pise, a peculiar mode of forming 
buildings, particularly those for 
cottages and farming purposes, with 
some sort of stiff earthy materials 
of a loamj^ quality. The earth so 
collected, framed, is well rammed 
until the moisture is driven out, and 
used to make the walls or sides of 
the building, instead of bricks. It 
has been used with much economy 
and success on the Continent, and in 
some parts of England. 

Pisolite, the peastone — an oolitic 
stone. 

Pisoletie Iron Ore, an ore made up 

. of small nodules, like peas. 

Pistici, or Pastici, a term by which 
Italians distinguish pictures which 
cannot be called either original or 
copies, being the works of some 
artists who have had the skill to 
imitate the manner of design and 
colouring of other eminent masters ; 
sometimes borrowing part of their 
pictures, sometimes imitating their 
touch, their style of invention, their 
colouring, and expression. Several 
l^ainters, of considerable reputation 
for their o-wn original performance, 
have made themselves remarkable in 
this way ; but none of them more 
than David Teniers, who so success- 
fully counterfeited Giacopo Bassan, 
as to deceive the most judicious, in 
man}’’ instances, at first sight; though, 
upon a closer inspection, his light 
and e&sy pencil, and a predominant 
grey tint, which is observable in the 
colouring of that master, show a per- 
ceptible difference between his pencil 
and colouring, when they are care- 


^ fully examined and compared with 
Bassan’s. 

Piston, a movable air-tight division 
within the steam-cylmcier, acted 
upon by the steam. Pistons arc 
either metallic cr packed. Metal- 
lic pistons usually have segments of 
brass or cast-iron, called junk-rings, 
pressed outward by springs. Paclvod 
pistons are surrounded by well- 
greased hemp. 

Piston-rod, the rod fixed to the 
piston, to communicate Its motion 
to the crank. 

Pitch, in biiildmgf the vertical angle 
of a roof, or the proportion between 
the heights and spans, as when the 
height is one-fourth, one-third, or 
one-half of the breadth of the build- 
ing. If the height is one-half of the 
breadth, the inclination of the 
planes, forming the vertical angle, is 
a right angle. 

Pitch Blende, an ore of uranhwif 
which see. 

Pitch Mineral, the same as bitumen 
and asphalt. 

Pitch Stone, a glassy trappean rock, 
often classed with obsidian. 

Pitching-piece, in staircasingj a ho- 
rizontal piece of timber having one of 
its ends wedged into the wall,' at the 
top of a flight of steps, to support 
the upper ends of the rough strings. 

Pitch-wheel. When two toothed- 
wheels work together, the circles of 
contact are called the proportional 
circles, or pitch circles. 

Pit-man, in tniningy one emploj^ed to 
look after the lift of pumps and the 
drainage. 

Pit-work, in mining^ the pumps and 
other apparatus of the engine shaft. 

Pivot, a stud or small pin on which 
anything turns. 

Pix, hi church rituals, a little chest or 
box, in which the consecrated host 
is kept. 

Plain chart, in namgaiion, is a sea- 
chart, wherein the meridian and 
parallels are straight parallel lines, 
as in Mercator’s projection; con- 
sequently the degrees of longitude 
are the same in all latitudes. 

Plain sailing, m navigatmi, the art 
of working a ship’s motion on a plain 
chart, which supposes the earth to 
be an extended plane, or flat, and 
not globular. 

Plan. The plan of a building may be 
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familiarly described as am architect Plane tree, a genus of trees belong- 
tural map ; therefore only those who ing to the sub-order Plataneas. They 
cannot comprehend a geographical are trees often of great size of which 
or topographical map can be at any six varieties have been described, 

loss to understand an architectural The wood of the plane tree is much 

one, the latter being precisely of the used by cabinet makers, 

same nature as the others, with this Planing MaoMne, an invention for 
difference in its favour, that it is diminishing the great labour of 

much less conventional. To define it planing the surfaces of planks and 

more exactly, — apian is a horizontal boards of wood, and for reducing the 

section supposed to be taken on the surface to a true and smooth face, by 

level of the floor through the solid means of planes, or instruments of a 

parts of the fabric — wails, columns, similar nature, which are actuated by 

etc., so as to show their various the power of the machinery instead 

thicknesses and situations, the di- of the strength of a man’s arm. 

mensions of the several spaces or The invention of the * slide- rest,’ 
rooms, the position of the doors by which has effected such an important 

which they communicate with each improvement in cylindrical and coni- 

otlier, and various particulars that cal turning, lias been of far superior 

cannototherwisebeexplained. Study- advantage in its application to the 

ing buildings without plans, is like planing of surfaces, as the planing 

studying geography without maps. machine is but the slide-rest appliecl 

A plan frequently costs the architect to a traversing table. In planing ma- 

more study than all the rest of his chines of the ordinary construction, 

design, and much mistaken are those the bed or basement* frame has two 

who suppose that convenience alone angular ridges from end to end, one 

has chiefly to be considered. Con- on each side, which fit into corre- 

venience is, of course, or ought to be, spending angular grooves in a tra- 

made a sine qua non ; yet it is not so versing table. This table rests upon 

much a positive merit in itself, as the ridges, and is moved backwards 

the want of it is a positive defect. and forwards by a screwrack-and- 

Mcre convenience is not an artistic pinion, or chain: its surface is accu- 

quality: from that to beauty of rately planed, and the work being 

plan, — to striking combinations, and fastened upon it partakes of its mo-, 

studied effects, and -varied play of tion, and is constrained to move in 

arrangement. — the distance is very a perfectly straight line. Over the 

great. A commonplace plan is hut traversing^ table, at the centre of the 

a very dull, uninteresting affair: it machine, is fixed a slide-rest, which 

is no more than what any builder is held fast by being bolted to two 

can accomplish ; but a plan replete upright standards fixed to the bed, 

with imagination, piquant play, and one on each side. The horizontal 

well-imagined contrasts, is no every- slide has another at right angles to it, 

day matler. which serves to hold the cutting-tool 

Planceer, the sofiit or underside of the and adjust it to the work, so as to 

corona of a cornice, ill Classical archi- take a cut more or less deep, as re- 

tecture. quired. To the long screw of the 

Plane, in surveying^ a level surface horizontal slide, mechanism is con- 

parallel to the horizon. In carpentry, nected wiiich causes it to advance the 

an instrument by which the surfaces vertical sHde and tool a very small 

of bodies are smoothed. distance across the machine, just 

Plane, inclined ; in mechanics, this before the commencement of each for- 

resembles one half of a wedge that ward movement of the table j so that 

has been cut in two parts length- by a repeated series of movements to 

wise. and fro of the table, the tool is made 

Plane, in geometry, a plain level figure, to traverse the whole surface of the 

or a surface lying evenly within its work; and thus, by the perfectly 

boundary lines. level movement of the table in the 

Planeometry, the art of ascertaining one direction, and that of the slide 
the area or superficial contents of any in the odier, a perfectly plane surface 

fiurface. is obtained. In some* machines the 
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table is made to travel backward at a 
much faster rate than in the forward 
motion, so as to save time; and 
in others, the cutting tool acts in 
both movements, by being turned at 
the end of each. 

Planish, to smooth, to polish by 
gentle hammering. 

Planisher, a thin ilat-ended tool, used 
by tinners and braziers for smoothing 
tin plate and brass-work. 

Planisphere, in geometri/, etc., a 
sphere projected on a plane; such 
are maps of the heavens or of the 

, earth*' 

Plank, a term applied to all superficial 
timber which is 4 inches thick and 
under, except 1-inch, and sometimes 
l|--inch, which come under the deno- 
mination of hoard. 

Plank-sheers, in ship-huildmg, pieces 
of plank laid over the timber-heads 
on t!ie quarter-deck, forecastle, and 
round-house. 

Plasm, in the arts^ a mould ; a ma- 
trix in which anything is cast or 
formed. 

Plasma, a variety of chalcedony used 
formerly as a gem. Its colour is 
green, 'sprinkled with yeUow or 
whitish spots. It is found amongst 
the ruins of Rome, and also in beds 
with common chalcedony. 

Plaster of Paris, in mineralogy and 
the artSf gypsum deprived of its 
water by burning, and reduced to 
a white powder, which is after- 
wards mixed with water. It serves 
many purposes in building, and 
is used likewise in sculpture, to 
mould and make statues, basso-re- 
lievos, and other decorations in ar- 
chitecture. It is dug out of quarries 
in several parts of the neighbour- 
hood of Paris, whence its name. The 
finest is that of Montmartre. (See 
Gypsum.') 

Plastering, the art of covering the 
walls and ceilings of a house or other 
edifice with a composition, of which 
the groundwork is lime and hair 
mortar, finished with a coating of 

■ finer materials. 

Plastic Art, sculpture, the art of 
carving, in wood or stone, representa- 
tions of natural objects. 

Plat, in mining, ground appropriated 
to ore or deads. 

Plata AzTil, the Mexican name for 
a rich ore of silver. 


Plata verde, a native bromide of 
silver found in Mexico. 

Plat-band, a fiat fascia, band, or 
string, whose proportion is less than 
its breadth ; the lintel of a door oi 
window is sometimes so named. 

Plate, a term applied to horizontal 
timbers, placed on walls, etc., to re- 
ceive other timberwork : that at the 
top of a building immediately under 
the roof is a wall-plate ; those also 
which receive the ends of the joists 
of the floors above the ground-lioor 
are called the same. 

Plate Glass, a very superior kind of 
glass made in thick plates, and used 
for mirrors and for windows. 

Plate -bending Machine. This in- 
vention was contrived for bending 
plates of metal into any required 
curve, and is particularly useful in 
the construction of boilers and the 
buckets of waterwheels: it consists of 
two side-frames, which carry three 
iron rollers and the spur-wheels and 
pinions neeessaiy to communicate 
motion to two of them, one of which 
is placed immediately over the other, 
and can be raised and lowered by 
screws to the thickness of the plate 
to be bent. The third roller is placed 
behind the first two, and it is the 
height of this roller, with respect to 
that of the other two, that determines 
the degree of curvature of the plate: 
it is therefore made capable of ad- 
justment by set-screws, and being 
placed to the proper height, and tlie 
machine set in motion, the plate is 
passed between the first two rollers, 
till, coming in contact with the third, 
it rises upward and takes the form of 
a curve, 

Plate Metal, in metallurgy,yihitQ east 
iron. 

Platinum is found in the metallic 
state alloyed with other metals. It 
is not so white a metal as silver, but 
is very malleable and ductile, either 
when hot or cold. It is now readily 
melted by the oxyhydrogen flame, 
or by a voltaic current. It is largely 
used" for making chemical utensils. 
(See Metals.) 

Platinum Yellow is, as its name 
implies, a preparation from platinum, 
which affords a series of yellow pig- 
ments, the deep colours of which re- 
semble the Terra di Siena, but are 
wanner in tone and richer in colour 
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and transparency, much resembling 
fine gall-stones, for which they are 
valuable substitutes. They work 
well, and are permanent both in 
water and oil, when carefully pre- 
pared ; but any portion of pallidium 
in the metal "from winch they are 
prepared neutralises their colour and 
renders them useless. 

Play. (See Back-lash.')^ 

a term used 

to signify that state, in which every 
part or space of extension is supposed 
to be full of matter. It was used in 
opposition to vacuum. 

Plinth., a square member forming the 
lower division of the base of a co- 
lumn, etc. ; also the plain projecting 
face at the bottom of a wall, im- 
mediately above the ground. In 
Gothic architecture the plinth is oc- 
casionally divided into two stages, 
the tops of which are either splayed 
or finished with a hollow moulding, 
or are covered by the base mould- 
ings. The square footing below 

the bases of Ionic and Corinthian 
columns. In Grecian architecture 
plinths do not appear to have been 
employed, the bases of the columns 
resting upon the upper step of the 
building. The Latin word plinthvs 
is derived from the Greek, signifying 
a tile. 

Plintlius, any rectangular parallelopi- 
ped ; a brick or tile. 

Hotting, among surveyors, the art of 
describing or laying down on paper, 
etc-, the several angles and lines 
of a tract of ground surveyed by a- 
theodolite or like instrument, or a 
chain. 

Plotting-scale, a mathematical in- 
strument used in plotting ground, 
usually of box-wood, sometimes of 
brass, ivory, or silver, either a foot 
or a foot and a half long, and about 
an inch and a half broad. 

Ping, in mining, a core used in blast- 
ing; it is made of iron. 

Plng-rod, the air-pump rod of a 
Cornish engine. The tappets which 
give motion to the valve are fixed 
upon these rods. 

Plumb, in ship-huilding, signifies to 
be perpendicular. j 

Plurnbago, Black-lead, a form in 
which carbon is found in nature. It 

■ is used for making pencils, and it 
forms gray tints of greater perman- 
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cnee and pxirity than most blacks 
in general use, and it is now em- 
ployed for this purpose with ap- 
proved satisfaction by experienced 
artists. 

Plumber’s solder, equal parts of 
lead and tin. 

Plumb-line, in architecture, etc., a 
line perpendicular to the horizon, 
made by dropping a plummet. 

Plummer-block, a short carriage or- 
support for a shaft to turn in, with 
a fiat base to holt on a fra'iic.^ 

Plummet, in carpe7iirg, iimigation, 
etc., a weight of lead hung on a 
string, by which depths are ascer- 
tained and perpendicularily dis- 
cerned. 

; Plum-tree, a handsome wood, a 

I native of Europe, used principally in 
turning, and in Tunbridge works ; 
in the endway of the grain it re- 
sembles cherry-tree. 

Plus, in algebra, a term commonly 
used for more, and denoted by the 
character + , as 6 + 10 = IG, in con- 
tradistinction to — , mhim, less, as 
16-10=6. 

Pluteus, the wall which was some* 
times made use of to close the inter- 
vals between the columns of a build- 
ing, and was either of stone or some 
material less durable. The latter 
method was adopted only in places 
under cover, whence that kind of 
building was called ojnts intestinunu 
The pluteus was also a kind of po- 
dium, intervening between any two 
orders of columns placed one above 
the other. The word is used in this 
sense in the description of the 
basilica and the scene of the theatre. 
The pluteus has been adopted between 
every two orders of columns in the 
exterior of all the theatres and am- 
phitheatres of the Eomans whicli are 
known. 

Pluviometer, in the arts, a rain- 
gauge, an instrument to measure the 
quantity of rain that falls. 

Plyers, in mechanics, a kind of balance 
used in raising or letting down a 
drawbridge. , . 

Plying to windward, m navigation, 
the endeavouring to make a progress 
against the wind. 

Pneumatics, the properties of air or 
fluids; a branch of hydrodjmamics. 

Pnyx, a name given to a place near 

-Athens, at •which assemblies were 
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held for oratory, and for the discus- 
sion of political aftairs of the state; 
the ancient place of the Athenian 
parliament. 

Poake, a name amongst peltmongers 
for the collected waste arising in the 
preparations of skins; it is used for 
manure. 

Podium, in Greelt architecture^ a 
continued pedestal, for supporting 
a row of columns, or serving for a 
parapet, or forming a sort of terrace, 
as the podium of a theatre or am- 
hitlieatre. It consists of a plinth, 
asc, die, and corona, all which 
were continued without interruption 
around three sides of the building. 
The podium was also adopted in the 
scenes of theatres ; and here, instead 
of being uninterrupted, it was fre- 
quently broken round the basis of 
the columns, and formed what are 
commonly called pedestals. Vitruvius 
seems to consider the podium as 
a pedestal continued the whole 
length of a building, and to have 
been so called both wlien there were 
pillars placed on it, or only sup- 
ported by a wall. When pillars were 
placed on the sides of buildings, 
sometimes, instead of having the 
podium continued the whole length 
ill one line, it was made to break 
forward under every pillar, which 
part so advancing was called the 
stylobate, and that which was be- 
twixt the pillars under the wall was 
the podium. 

Pointed or Cliristiaii Architec- 
ture had its rise about the twelfth 
century. Very many beautiful ex- 
amples exist in England. It was 
also employed in Germany, (See 
Architecture.) 

Point, in mvigation, one of the 
thirty-two divisions into which 
the circumference of the horizon 
and the mariners compass are 
distinguished, each comprehending 
IP 15k 

Point of horse, in mining, the spot 
where the vein is divided by a mass 
of rock, into one or more branches. 
(See Horse.) 

Point of sight, a term used in per- 
spective to denote the principal 
vanishing point. In perspective all 
horizontal lines that arc parallel to 
the middle visual ray or line of sight 
converge to a point, and where they 


meet the line of sight is called the 
point of sight. 

Poker-pictures, ‘Imitations of 
pictures, or rather of bister-washed 
drawings, executed by singeing the 
surface of white wood -with a heated 
poker, such as used in Italian irons. 
133 ^ thus charring it to dilferent 
degi'ees of intensity, the various 
tints of a drawing are imitated. 
It was extensivel}’' patronised in 
the last century.’ — Fairholt. 

Polacre, in 7iavigatio7i, a merchant 
vessel of the IMediterranean, having 
three pole-masts, without tops, 
caps, or cross-trees, with a bow- 
sprit of one piece. 

Polarisation. If a round hailstone 
drop upon the sloping roof of a 
house, it will act, as regards its 
rebound, just in the same manner 
whether the slope be towards the 
north, south, east, or west. But 
this will not bo the case with an 
arrow under the same circum- 
stances, because it has a distinction 
of sides, and its behaviour will 
vary according as the plane of its 
barbs is parallel with the eaves or 
with the rafters of the roof, or in- 
clined to both. A bullet in its 
flight from a gun has also sides to 
its motion (though not to its form), 
because it revolves on an axis, 
which may be vertical, horizontal, 
or inclined: but if shot from a 
rifle, it has no such sides, because, 
though spinning on an axis, that 
axis has, by a particular contri- 
vance, been made to coincide with 
its line of motion, so that it pre- 
sents the same aspect above, below, 
or on either side. Now if these 
projectiles were too small or two 
rapid for us to discover the reason 
of these dilferences, we might still 
observe the ditferences themselves, 
and should express them by saying 
that the motion of the arrow or 
the gun-bullet possessed polarit}’, 
or polarisation, which was not the 
case with that of the hailstone or 
the rifle-bullet. Polarity, then, 
means simply a difference of sides. 

That a ray of light should (in 
some cases) possess this property 
is not perhaps so wonderful or un- 
expected as that man should have 
been able to detect a fact so refined 
and remote from common observe- 
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tion, and even to distintfiiisli dif- 
ferent varieties of it, and investi- 
gate its laws. The polarisation of 
light is didicult of explanation. Let 
it be supposed tliat a ray of sunlight 
moves with two motions, one in a 
vertical plane and the other in a 
horizontal plane. Now if that ordi- 
nary ray fall upon a plate of glass 
at a particular angle, one wave will 
pass through it, the other will he 
reflected, and both will have become 
polarised, possessing properties dif- 
ferent from the oidginal ray. 

Poldway, coarse sacking for coal- 
sacks, etc. 

Pole-masts, in navigation^ are those 
made of single trees or spars, in 
contradistinction to those made of 
several pieces. 

Pole-plate, a small wall-plate used in 
roofs to receive the pitch of the 
rafters. 

Polishing stone, a slaty substance 
much used by jewellers and clock- 
makers for polishing their small work. 
There are three kinds, the blue, gray, 
and Bohemian. 

Polling, in mining^ strong pieces of 
timber used for supporting the earth 
where it is being worked out, and in 
sinking shafts. 

Polroz, in mining, the pit underneath 
a waterwheel. 

Polychromy is the art and practice 
of painting in positive colours, 
either on flat surfaces or sculp- 
tured forms, and has been referred 
for its origin to other than testhc- 
tic motives. The object of polj^- 
clu'oiny is to heighten the effect of 
architectural decoration, either by 
causing a more just subordination 
of the various parts than can be 
obtained by mere chiaroscuro, or 
in supplying deficiencies that could 
not be so well filled up by any 
other means. Professor Cockereli, 
who travelled and learned much 
in Greece, was the first who 
biouglit it to light in this coun- 
try. This very interesting deco- 
rative art had its origin doubtless 
in Egypt ; but the Greeks excelled, 
as in all art, by the existing evi- 
dence of the temples of their per- 
fection of architectural art. The 
interior decorations of Pompeii are 
also evidences of a refinement of 
taste, and in Gothic polychromy 


the designers and operatives have 
shown some talent. A free and 
hold style in arabesque prevailed 
from the time of Ilemy III. until 
the close of the reign "of Edward 
III. Bright and lively colours 
were applied to masses, and tho 
grounds covered with compositions 
of foliage and birds, animals and 
humair figures; sometimes in one 
tint, sometimes in varied colours. 
Many beautiful examples still exist 
in our cathedrals and some parish 
churches. 

Polyfoil, an ornament formed by a 
moulding disposed in a number of 
segments of circles. 

Polystyle, having a number of co- 
lumns. Where columns occur be- 
hind columns, as where a portico 
has inner columns, like that of the 
Iloyal Exchange, such portico may 
hQtermed polgstgle, 

Pomel, a boss or knob used as an or- 
namental top of a conical or dome- 
shaped roof of a turret, etc. A 
large copper ball or pomel is on 
the summit of a timber spire of 
Lincoln cathedral. 

Pons {Latin), a bridge. The most 
ancient bridge upon record is the 
one erected by Nitocris over the 
Euphrates at Babylon. 

Pontoon, a hollow vessel of timber or 
metal, which can be sunk or raised 
by letting water into it or by pump- 
ing it out. The pontoon is often 
applied to the entrance of a dock,' or 
the mouth of a canal. 

Poon wood, of Singapore, is of a light 
porous texture, and light grayish 
cedar colour ; it is used in sliip- 
building for planks, and makes ex- 
cellent spars. The Calcutta poon 
is preferred. 

Poplar wood. There are five species 
common to England, of which tlic 
ahele, or great white popla,', and the 
Lombardy poplar, are mest used. 
The woods are soft, light, easy to 
work, suited for carving, common 
turnery, etc. 

Poppets, perpendicular pieces that 
are fixed on the fore and aft^^rmost 
parts of the bulgeways, to support 
the ship while being launched. 

Poppet-head, that part of a lathe 
which holds the back centre, and 
can be fixed on any part of the 
bed. 
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Poppy-liead, in arcJiHectvre, 
oraaraent at the apex of a standard 
or open seats in Gothic churches, 
also carved into an ornamental 
finial, pome], or crest, etc. 

Porcelain, a hnc transparent earthen- 
ware; in the manufacture silex is 
the principal substance. It was first 
made in China, and is supposed to 
have reached perfection there about 
A.D. 1000, but was not introduced 
into Europe until the beginning of 
the sixteenth century. 

Porcelain clay, or Earth:, in miner-- 
ahgy, a substance of great infusi- 
bility, supposed by some geologists 
to have been derived from felspar 
which has undergone decomposi- 
tion. 

Poi:,celanous sliells. There are some 
shells, such as whelks, limpets, and 
cowries, whose inner coating re- 
sembles porcelain, and these are 
called porcelanous. 

Porch, in architecture^ a roof sup- 
ported on pillars before a door ; a 
Idnd of vestibule supported by pil- 
lars. Any small portico consider- 
ably lower than the main structure 
to which it is attached may be so 
termed, in contradistinction from 
one carried up the height of the 
building, or as high as the principal 
cornice. Porches were used in Nor- 
man architecture, in Early English, 
and commonly in subsequent dates. 
When the fashion of building houses 
on quadrangular plans was discon- 
tinued, a poreh of at least two 
stories, and sometimes the whole 
height of the building, succeeded 
the gate-house. Low porches had 
been used as entrances from inner 
courts from an earl}" date; and of 
the time of Henry VIII. one may 
be mentioned at Cowdry, attached to 
the door leading from the court to 
the hall. 

Pores, small interstices between the 
solid particles of bodies. 

Porxsms, m geometry^ a name applied 
by the ancients to certain compre- 
hensive and indefinite problems. 

l^ornography, a name given to the 
licentious paintings, used to orna- 
ment the walls of temples dedicated 
to the worship of Bacchus ; some ex- 
amples of this style of painting exist 
in Pompeii. 

Porphyry, an extremely hard stone, 


susceptible of a very high polish. 
Its colour is purple of every shade, 
and white. It was used by the an- 
cients for statuary. Geologists use 
the term porphyry to signify any 
rock in which crystals are imbedded 
in an earthy or compact base, 
PoRPHYBy, red. Specific gravity, 
2*871; w"eight of a cubic foot, 179 
lbs. ; is criiriied by a force of 35,568 
lbs. upon a square inch. (Gauthey.) 

Porporino, a yellow metallic powder, 
used in the middle ages — by artists 
who studied economj" — in the place 
of gold ; it consisted of a mixture of 
tin, quicksilver, and sulphur. 

Port, in narsigation, the larboard or 
left side of a ship; as ‘a-keel to 
port’ is an inclination to the lar- 
board side. 

Ports, the holes in the ship to run the 
guns out. 

Port-lids, shutters to the ports. 

Ports and buildings constructed 
in -water, Vitruvius writes : ‘ The 
opportunity which presents itself of 
giving some account of ports, and by 
what means protection may be af- 
forded to ships from the elements, 
ought not to be neglected. The 
positions best adaptecl by nature to 
such a purpose are bays with capes 
and promontories at their extremi- 
ties, from which the shore recedes 
inwardly in a curved line. Upon 
shores of this description, docks may 
be built or porticoes erected, or a 
channel cut from the port to the 
emporium, defended by towers on 
each side, in which machines may 
be constructed for throwing booms 
across the passage. If, however, 
no situation can be found capable by ’ 
its formation of protecting vessels 
against the violence of the sea, we 
must search for a spot where a pro- 
montory presents itself on one side, 
and where no river discharges itself 
so as to oppose its application to the 
purposes of a harbour, and supply 
the want of a corresponding projec- 
tion on the other by building walls 
and buttresses. The walls, which it 
becomes necessary in this case to 
construct in the water, may be thus 
formed; sand should first ho pro- 
cured from that part of the coast 
lying between Carnac and the pro- 
montory of Minerva, and mixed, 
with lime in the proportion of two 
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arts to one ; then rows of grooved 
earns must be driven in the water, 
connected by oaken planks, and 
bound together bj’- chains. The sur- 
face of the ground below the water, 
on which the wall is to be raised, 
must then be made even by means 
of transtilli, and the space compre- 
hended between the beams tilled 
with a composition consisting of 
rough stone and cement, made in 
the manner just described. Such is 
the quality of the sand produced in 
these spots, that the composition be- 
comes a solid wall.’ 

Port tixe hLelm. navigation^ this 
phrase directs a ship’s course further 
to the right, or starboard, by putting 
the helm to larboard. 

Porta {Latbi)^ the gate of a city, 
citadel, or other open space, enclosed 
by a wall, in contradistinction to 
janua, which was the door or en- 
trance to any covered building. 

Portal, the arch over a door or gate- 
way ; an entrance under cover. 

Portcullis, a strong defensive frame- 
work of timber, hung in grooves 
within the chief gateway of a for- 
tress, or a castle, or an edifice of 
safety : it resembles the harrow, but 
is placed vertically, having a row of 
iron spikes at the bottom, and is let 
down to stop the passage in case of 
assault. 

Porter bar, in metallurgy, the iron 
bar which is welded to the puddled 
ball, and by which it is moved 
from the puddling furnace. (See 
Bloom,') 

Portico, in arcldteciure, a covered 
walk supported by columns, and 
usually vaulted ; a piazza or arched 
pathway, (For the different plans 
and denominations of porticoes, see 
* Rudimentary Architecture,’ Part 

PcfTticus {Latin), a walk covered 
with a roof which is supported by 
columns. A portico was either at- 
tached to temples and public build- 
ings, or it was built independent 
of any other edifice, 

Porticus (deinde). In the houses 
of the Roman citizens, between the 
atrium (hall, or servants* room) and 
the inner court, there was usually a 
room called the tablinum (corridor), 
mentioned by Vitruvius. This por- i 
ticus lay betwixt the atrium and j 
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the cavasdium. The reason for his 
giving it this round form may be 
upon two accounts: first, to give a 
greater grace to its projection, and 
to make the fore-part of* it serve for 
a more beautiful vestibulmn to the 
house ; and in the next place, as 
being designed for a shelter in tem- 
pestuous weather, it the better bi‘oko 
the force of those winds that blew on 
that side than if it had been more 
square. 

Porticus. By the Romans this was 
a common name given to all build- 
ings that had walks under the cover 
of a roof or ceiling, supported by 
pillars or pilasters, though differ- 
ently called, according to the dispo- 
sition of the pillars : when placed on 
the outside of a building, as round 
some of their temples, it was called 
peripterium^ when these ranges of 
pillars were within a room, as they 
were sometimes in their triclinia, 
hasilicce, atria, and temples, the void 
space betwixt the pillars and the side 
walls was called alee; but when 
pillars surrounded courts, and had 
walks betwixt them and the walls, 
these ranges of pillars were called 
peristylia, and the walk betwixt was 
called a porticus, 

Portland stone, an oolitic limestone, 
of a dull whitish colour, heawy* and 
moderately hard, and somewhat fiat 
texture, and composed of rounded 
grit, cemented together by silica, 
and intermixed with numerous finely 
divided siliceous particles. The grit 
splits in the cutting of the stone, so 
that it is capable of being brought 
to a surface very smooth and equal. 
It has been and is much used for all 
kinds of buildings, particularly in the 
large structures in London : it is 
brought from the island of Portland 
in Dorsetshire. 

Post, an upright timber in a build- 
ing; those used in modern roofs are 
called king-posts or queen-posts, ac- 
cording to their number and posi- 
tion, A term used in the north of 

England to denote a bed of firm 
rock. 

Post Meridian (P.M«), after mid- 
day, after the sun has passed the 
meridian. 

Postern, a small doorway or gateway 
at the back of a building; a small 
doorway for private comraunicatioii 
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with the exterior of a castle or for- 
tress. 

Postiq.ue, in arcldtecturey an orna- 
ment of sculpture superadded when 
the original plan has been com- 
pieted. 

Potash, Potass, or Potassn, one of 
the well-known alkalies. It is an 
oxide of potassium. 

Potassium. This metal is the base of 
the alkali, potash. It was discovered 
by Sir H. Davy in 1807. It has the 
colour and lustre of silver, and is so 
soft that at the common temperature 
it may be easily cut with a knife ; 
when thrown upon water it takes 
lire. 

Pot-metal, a species of stained glass, 
the colours of ■which are incorpo- 
rated within the glass while in a 
state of fusion ; also an inferior 
quality of brass used for casting 
cocks, etc. 

Pot-stone, a magnesian mineral, a 
coarse variety of steatite or soap- 
stone. Being very soft when first 
raised, it is easily turned in a lathe, 
and is frequently made into culinary 
vessels. It hardens by exposure. 

Potter’s Ore, picked lumps of the 
sulphide of lead, used in glassing 
pottery. 

Potter’s Clay, a tenaceous clay like 
that of Dorsetshire, called ‘Pool 
Clay,’ used in the potteries. 

Pottery, a name given to all earthen- 
ware except porcelain, from which it 
is distinguished by being opaque or 
translucid. 

Poudrette, a French word, signifying 
powdered dung; hut the word is 
applied, when treating of human 
excrement, in its meaning to the 
solid matter after the liquid 
manure has discharged itself. In 
a vine-grmving district near Paris 
(see article Fosses Faisances') pou- 
drette was used for manure, and, 
although the application of it pro- 
duced a great abundance of fruit, 
yet the wine proved very inferior 
to that which had been previously 
made on the same ground rendered 
fertile by other manures. 

Pounced, ornamented with a series 
of dots all over the surface. 

Power, in mechanics ; this denotes a 
force which, being applied to a ma- 
chine, tends to produce motion. 

Power, liorse, in mechanics^ an ex- 


pression used to denote the power of 
a machine, that is to say, how many 
horses’ work it represents. The 
theoretical horse-power adopted by 
James Watt is 33,000 lbs. lifted 1 
foot high per minute. For metrical 
units 75 kilogrammes lifted 1 metre 
per second is adopted, •which is some- 
what smaller. 

Power-loom, in mechanics^ a loom 
moved by the mechanical force of 
steam, wind, water, etc., as contra- 
distinguished from the hand-loom. 

Poynteil, paving formed into small 
lozenges or squares laid diagonally. 

Prsecinctiones, the passages or cor- 
ridors which separated the several 
ranges of seats in an ancient Human 
theatre. 

Pre-Bapliaelites, a school of modern 
artists who adopt the style of painters 
wdio flourished before the time of 
Haphael ; their theory is a rigid ad- 
herence to natural forms. 

Precio-ns Opal. (See OpaL) 

Precious Stones. Gems are so 
called ; as the Diamond, Emerald, 
Sapphire, etc. 

Precipitate, Bed, red oxide of 
mercury. 

Precipitate, White, an ammoniacal 
chloride of mercury. 

Predella, G-radino, the step on the 
top of the altar which forms the 
base of the altar-piece. 

Premier Coup, Alla Prima, 
Prima Painting, a method of oil- 
painting in which the colours are 
applied at once to the canvas with- 
out retouching or over painting, Hf 
requires such a thorough knowledge 
of the relative qualities and proper- 
ties of colour, and of the peculiar 
eftects of under and over painting 
with opposite colours,’ that it is not 
generally practised. 

Pressure of fluids consists of two 
kinds, elastic and non-elastic. The 
first is comprehended in the science 
of pneumatics, the second in that of 
hydrostatics. Both classes of fluids 
deviate from solid substances in their 
greater distribution of any pressure 
to which they may be subjected. 
Thus solid bodies press downwards 
only by the force of gravity; all 
fiufds^ on the contrary, press not 
only in tliis direction, but upwards, 
sideways, and every way equally. 
The incompressibility of watey 




PEISM. 


4*110 


renders it serviceable by this princi- 
ple, in tbe hydrostatic press. 
Preventer bolts, those which are 
driven at the lower end of the pre- 
venter plates, to assist the strain of 
the chain-bolts. 

Preventer plates, in ships^ plates of 
iron below the links of the chains. 
Pricker, a thin piece of 

iron, used to make a hole for the fusee 
or match to fire a blast. 

Prill, the globule of metal produced 
in the assay of an ore. ^ 

Priming, the effect engendered by 
having too little steam room in the 
boiler of a steam-engine. Minute 
particles of water being carried into 
the cylinder, collect in a body, which 
obstructs the passage of the piston, 
and causes a considerable loss of 
power. In art, covering the can- 

vas with a preparation which ren- 
ders it fit for the reception of the 
pigments which are to be afterwards 
applied. 

Prince’s metal, in metallurgy, an 
alloy of copper, in imitation of silver, 
in which the proportion of zinc is 
greater than in brass. , 

Prince’s wood is sent from Jamaica ; 
it is something like West India satin- 
wood, but a darker colour. 

Principal brace, a brace immediately 
under the principal rafters or paral- 
lel to them, in a state of compres- 
sion, assisting with the principals 
to support the timbers of a roof: 
they are employed in the present 
roof of St. Paul’s church, CJovent 
(larden. 

Priory, a monastic establishment for 
the devotional requirements and 
maintenance of a religious fraternity, 
under the government of a prior. 
Many priories were formerly scat- 
tered over Britain. 

Prism, in geometry, a body or solid 
whoso two-thirds are any plane 
i figures which are parallel, equal, and 

I similar, and its sides parallelograms. 

In optics, a triangular bar of 

glass, well known from the effect it 
produces on a ray of light transmit- 
ted through it: this effect is a de- 
composition of the light into its 
component parts, consisting of the 
three primary colours and the secon- 
dary tints arising from their inter- 
mixture, which together form what 
is termed the solar spectrum. I'he 


lensic prism is a new optical glass, 
in which the powers of the lens and 
prism are combined. 

Prison, an edifice, unfortunately 
mostly of large dimensions, for the 
confinement of persons warring 
against society. 

Prize-wood comes from the Brazils. 
It is reddish in colour, and appears 
to be of the cocus-wooci kind. 

Profile, the outline of a series of 
mouldings, or of any other parts, as 
shown by a section tlirough them. 

Profile of an Order, in architecture, 
an assemblage and arrangement of 
essential and subservient parts. That 
profile is preferable wherein the parts 
are few, varied, and fitly applied. 
Some member should predominate in 
each division, which it should appear 
the office of the other parts to fortify, 
support, or shelter. In a cornice the 
corona is supported by modillions, 
dentils, ovolos, etc., and sheltered 
and covered from the effects of the 
weather by its cyma or cavetto. 

Projectile, in mechanics, a body put 
in motion by an external force. 

Projectiles, in mechanics, that 
branch which considers the mass, 
velocity, range, etc., of a heavy body 
projected into void space by an ex-* 
ternal force, and then left to the free 
action of gravity. 

Projection, in geometry, drawing, etc.^ 
a plan or delineation ; in chenmiry, 
the crisis of an operation. 

Projectnre, in architecture, the out- 
jutting or prominence which the 
moulding and members have lieyond 
the plane of a Tvall or column. 

Prolate, in geometry, an epithet ap- * 
plied to a spheroid produced by the 
revolution of a semi-ellipsis about its 
long diameter. 

Pronaos, the area immediately before 
a temple. The term is often used fur 
the portico in fiont of a building. 
The portions in one front corresponds 
to the pronaos in the other: in some 
temples, the cella was entered 
through both. The generality of 
Grecian temples had two approaches. 

Proportion, in architecture, the mag- 
nitude of one part as compared with 
some other. The term ‘ proportion ’ 
is used absolutely in the sense of 
*good proportion,’ although eveiy- 
thing that has shape has proportions 
of some kjnd or other. The subject 
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of proportion has been greatly mysti- 
fied by writers, who have laid down 
certain fixed proportions as the best 
of all on every occasion, and as the 
ne plus ultra of artistic taste. Bat 
fixed proportions can be followed 
mechanically by every one alike; 
whereas it requires ability’- to deviate 
successfully from routine rneasure- 
ment, and apply the poco ptil or the 
poco umio as the particular occasion 
or the particular efiect aimed at may | 
require — at least, justify. It is the i 
eye that takes cognisance of propor- 
tions; and the architect’s own eye 
ought to be quite as correct as that 

of other people. ^That branch of | 

mathematical science which defines 
the ratio of numbers or quantities to 
each other. 

Proportions of rooms should be 
suited to the purposes for which they 
are used ; all figures, from the square 
to one and a half the breadth of the 
room, may be employed for the plan. 
Some have extended the plan to a 

^ double square. Galleries may be 
from five to eight times their breadth. 
The height, if with flat ceilings, is 
not required to be so great as in 
those that are covered. The height 
of square apartments should not ex- ^ 
ceed five-sixths the side of the square, 
nor be less than four-fifths ; but in 
rooms that are oblong, the height 
ought to be equal to the breadth. 
The height of square rooms that are 
covered should be equal to one of the 
sides of the square; but covered 
oblong rooms require a height equal 
to the breadth, added to one-fifth, 
one-quarter, or, at most, oue-third, 
of the difference between their length 
and breadth. The height of galleries i 
should be from one and three-fifths, 
at most, to one and one-third at least, 
of their breadth. Cornices and j 

dressings in the interior of houses are 
always to be kept more delicate than 
those on the outside, I 

Propylsea : the entrance to a Greek j 
temple, a sacred enclosure, consisted | 
of a gateway flanked by buildings, 
whence the plural of the word. The 
Egyptian temples generally had 
ma^ificenfe propylaea, consisting of 
a pair of oblong truncated pyramids 
of solid masonry, the faces of which 
were sculptured with hieroglyphics. 

■ The word, however, is generally used 


to signify the entrance to the Acro- 
polis of Athens, which was the last 
completed of the great works of 
architecture executed under the 
administration of Pericles. Pausa- 
nias relates that ‘ there is only one 
entrance to the Acropolis, it being in 
every remaining part of its circuit a 
precipice, and fortified with strong 
%valls. This entrance was fronted 
by a magnificent building, called the 
propylteji, covered with roofs of 
white marble, which surpassed for 
beauty, and the dimensions of the 
marble, all that he had before seen.* 
The building -was commenced during 
the administration of Pericles, and 
finished in five years, Mnesicles being 
the architect, at the expense of 
2,012 talents, or nearly £464,000 
sterling. There were five gates to 
the propylma, and before it stood two 
lofty piers, on each of which was 
placed an equestrian statue, supposed 
to be the sons of Xenophon. On the 
right of the propylsea was the temple 
of Victory without wings, whence is 
a prospect of the sea ; and from this 
place it was said that iEgeus threw 
himself down headlong, and died. 
On the left of the propylaea was an 
edifice adorned with paintings, the 
work of Polygnotiis, of which, says 
Pausanias, though some were effaced 
by time, there still remained those of 
Diomedes and Ulysses, the one bear- 
ing off the bow and arrows ot 
Philoctetes from Lemnos, the other, 
the Palladium from Troy. There 
w^ere those also of Orestes slaying 
iEgisthus, and Pylades encountering 
the sons of Nauplius, who had come 
to succour iEgisthus ; Polynexa, at 
the sepulchre of Achilles, about to 
be sacrificed, and Ulysses addressing 
himself to Nausicaa and her maidens, 
as described by Homer. Several 
other pictures in the same place are 
described by Pausanias. These three 
contiguous buildings originally 
formed one front, occupying the 
whole breadth of the rock from side 
to side, at its western end, so that 
the only admission into the acropolis 
was through the middle building, the 
five gates of which are still remain- 
ing, and prove it to have been the 
propylaea. It may be supposed that 
the Hermes Propylaeus was here 
placed, and perhaps the Graces^ A 
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piece of sculpture by the hand of 
Socrates, in which that celebrated 
philosopher, deviating from the px'ac- 
tice of the sculptors who preceded 
him, had represented them not naked 
but clothed. Other sculptors are also 
mentioned by Pausanias who seem to 
have decorated this stately entrance. 

Propylene, a gas obtained among the 
products of the decomposition of 
amylic alcchol. 

Proscenium, the area in front of the 
scene of a theatre, which was per- 
ceived when the pulpitum was re- 
moved, and when it is probable the 
temporary scenes were taken away 
in order to exhibit the front of the 
permanent scene. 

Prostyle, a temple which has a por- 
tico in one front, consisting of in- 
sulated columns with their entabla- 
tures and fastigium. When the 
temple had a portico in both fronts, 
it was termed amphi-prostyle, or 
prostyle in all parts. 

Protog^ne, a term used by French 
geologists to denote a granite com- 
posed of felspar, quartz, and talc : it 
forms the summit of Mont Blanc, the 
highest mountain in Europe. 

Protractor, in surveying and trigo- 
nometry, an instrument by which 
angles taken in the field with a 
theodolite-circumferentor are repre- 
sented on paper. 

Prow, in namgation, the head or fore- 
part of a ship, in opposition to the 
poop or stern. 

Prussian Blue, otherwise called 
Berlin blue, Parisian blue. It is a 
prussiate of iron, cyanide of iron, or 
per-ferrocyanate of iron, produced 
by the combination of prussic or 
bydro-cyanic acid and iron. It is of 
a deep and powerful blue colour, of 
vast body and considerable transpa- 
rency, and forms tints of much beauty 
with white lead. 

Prussian Brown is a preparation 
from Prussian blue in which the blue 
colouring principle has been changed 
by fire, or by an alkaline le^^ : it is 
an orange-bi'own, of the nature and 
properties of Siena earth, and dries 
well in oil. 

Prussian Green. The pigment cele- 
brated under this name is an im- 
perfect prussiate of iron, or Prussian 
blue, in which the yellow oxide of 
iron superahounds, or to which yel- 


low tincture of French berries has 
been added, but is not in any respect 
superior as a pigment to the com- 
pounds of Prussian blue and yellow 
ochre. A better sort of Prussian 
green is formed by precipitating the 
prussiate of potash with nitrate of 
cobalt. 

Prussiate of Copper difiers chemi- 
cally from Prussian blue only in 
having copper instead of iron for its 
basis. It varies in colour from russet 
to brown, is transparent and deep, 
but being very liable to change in 
colour by the action of lighter by 
other pigments, it has been very 
little employed by artists. 

Pryan, in mining, that which is pro- 
ductive of ore, but does not break 
in large stones, but only in pebbles 
with a mixture of clay. 

Psammites, an assemblage of the 
grains of quartz, schist, felspar, and 
mica agglutinated by a variable 
cement. 

Pseudisodomon, walls filled in be- 
tween the bond-stones or stretchers 
with rubble or small stones bedded 
in mortar, with course of unequal 
height. 

Pseudo-dipteral, a temple which 
has a single range of columns in the 
flanks, at the same distance from 
the walls of the cella as though the 
temple had been dipteral. 

Psilomelane, an ore of manganese. 

Pteroma, the spaces between the 
walls of the cella of a temple and 
the columns of a peristyle ; called 
also 

Puddling, in metallurgy, the process 
of converting pig-iron into malleable 
iron, through the decarbuiizing ac- 
tion of the iron circulating through 
a reverberatory furnace. This is 
effected by stirring molten pig-iron 
about in such a furnace. 

<,The application of heat by means 
of flame to pig-iron on the bed of a 
reverberatory furnace.* — Percy, 

Puddling mine, in metallurgy, an 
iron ore used in the’ puddling fur- 
nace. It is a black band from 
Korth Staffordshire, which calcined 
becomes red and is called I'ed mine. 

Pulley, one of the six mechanical 
powers. The pulley is a small 
wheel turning on an axis, with a 
rope or chain passing over it. The 
circumference is generally grooved 
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to receive the rope, which is at- 
tached on the one end to the moving 
power, and on the other to the re- 
sisting force. Pulleys are of two 
Muds — fixed and movable. The 
fixed pulley gives no mechanical 
advantage, but is of great utility in 
altering the direction in which it 
may be applied. The movable, on 
the contrary, doubles the power, 
which may be increased in any ratio 
by adding to the number of pulleys. 
In a combination of pulleys, the 
advantage, however, is greatly dimi- 
nished by the friction of the axles 
and of the ropes. Too complex a 
combination therefore would not be 
of service^ as the friction would be 
increased -without a proportional 
advantage, and from the complexity 
of the machine would be more liable | 
to be put out of order. 

Pulpit, an elevated stage or desk from 
•which sermons are delivered. 

Pulpitum, the wooden stage of the 
theatre upon which the mimic as 
well as dramatic exhibitions of the 
Komans were represented. In the 
Greek theatre, the pulpitum was 
used onlj" by the histriones, or per- 
formers in the drama, and was prob- 
ably removed before the amusements 
of the orchestra were exhibited. 

Pulvinated. A frieze whose face is 
convex instead of plain is said to be 
pulvinated, from its supposed re- 
semblance to the side of a cushion, 
which swells out when pressed upon. 

Pumice stone, a vanety of lava 
found only in volcanic districts. It 
is a very light fibrous and porous 
substance of an ashy gray colour. 
Its extreme roughness makes it very 
useful, especially for polishing cut 
glass. It is supposed to be produced 
by the action of the gases on ma- 
terials melted by volcanic heat. 

Pump, an engine for raising liquids, 
made in various forms, of more or 
less complexity of parts and effec- 
tiveness of action, depending in its 
simplest form upon the external 
pressure of the air on the surface of 
the water, and in other forms deriv- 
ing its power from the abstraction 
of the air within the tube or barrel. 
The simplest form of pump is that 
of the common lift-pump, which con- 
sists of a straight tube with two 
valves, one of which is fitted to the 


lower end of the tub% and the other 
is made to slide air-tight in the 
cavity of the tube or barrel. Both 
of these valves are adapted to open 
upwards only, and thus the water is 
admitted and lifted from the lower 
part of the tube to the discharge 
aperture above. This pump acts by 
the pressure of the atmosphere upon 
the external body of water from 
which the supply is raised, but by 
the forcing-pump water may be 
raised above the level to which it Is 
driven by the pressure of the atmo- 
sphere. Tlie forcing-pump consists 
• of a barrel fitted with a solid piston 
or forcer, the barrel being also pro- 
vided with a branch forcing-pipe. 
The lower part of the barrel and the 
branch-pipe are each fitted with a 
valve opening upwards, and by re- 
peated strokes of the piston, the 
pressure of the air from above being 
removed the fluid is brought up to 
fill the space between the two valves, 
and being prevented from returning 
by tbe lower valve, it passes through 
the upper valve of the branch-pipe 
into a capacious upper vessel, and 
there accumulating, may be ejected 
in a constant instead of intermittent 
stream. The lift-pump, being simple 
and economical in construction, is 
well fitted for extensive works in 
which the quantity of water to bo 
raised is considerable, and is there- 
fore usually employed in works for 
supplying water for towns. The 
pumps used at the Metropolitan and 
other waterworks are of great size, 
and deliver immense volumes of 
water at each stroke. Those used 
at Haarlem are G3 inches in diameter, 
and the pistons have a stroke of ten 
feet in length. Each pump delivers 
6 tons of water at each stroke. 
Pumps of this magnitude are wmrked 
by water or steam power. Those at 
liaarlem, eleven in number, are 
worked simultaneously by a steam- 
engine, having^ two steam-cylin- 
dei'S, one witliin the other, the 
larger being 12 and the smaller 7 
feet in diameter, with a stroke 
of 10 feet. (See Forcing Pamp^ 

— Mr. Appoid’s centrifugal pump 
for draining marshes, and for other 
purposes;, wiU discharge 10 gallons 
of water per minute, althou^ only 
of 1 inch diameter. 
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Pumpdales, pipes to convey water 
from the pump-cisterns through the 
ship’s sides. 

Pumpingr-engrine, usually a power- 
ful steam-engine such as is used for 
raising the water from the very deep 
mines of Cornwall. 

Pnncli, in mining, a piece of timber, 

used as a support for a roof. A 

tool for making an impression, or for 
forcing a hole through a plate. 

Pimclieoii, a measure of liquids con- 
taining eighty-four gallons. 

Pruaeiieoiis, small upright timbers 
in wooden partitions, now usually 
called studs or quarters ; they are 
placed upright between two posts 
whose bearing is too great, serving 
with them to sustain large %7eights. 

Punt, in nahigatioTif a sort of oblong, 
flat-bottomed, small boat, with a 
square head and stern. 

Purbeck marble, a compact shelly 
limestone of freshwater origin. The 
Purbeck marble was formerly exten- 
sively used, and is still occasionally 
employed in the construction of the 
slender shafts and columns of Gothic 
edifices, and for sepulchral monu- 
ments, instances of which occur in 
the Temple church, London, and in 
Westminster abbey, likewise in 
Winchester cathedral for the tomb 
of William Eufus. The slender shafts 
and columns in the interior of Salis- 
bury cathedral are composed of 
Purbeck marble. The stone raised 
at the present day in the neighbour- 
hood of Swanage is generally of 
better quality and colour than "that 
which was formerly obtained. 

Purlins, in carpentr^^ those pieces of 
timber that lie across the rafters 
on the inside to keep them from 
sinking in the middle. 

Purple, the third and last of the 
secondary colours, is composed of 
red and blue, in the proportions of 
five of the former to eight of the 
latter, which constitutes a perfect 
purple, or one of such a hue as will 
neutralise and best contrast a per- 
fect yellow in the proportion of 
thirteen to three of surface or in- 
tensity. It forms, when mixed 
with its co-secondary colour, green, 
the tertiary colour olive, and when 
mixed with the remaining second- 
ary orange, it constitutes the ter- 
tiary colour russet. 


Purple Black is a preparation of 
madder, of a deep purple hue, ap- 
proaching to black ; its tints, with 
white-lead, are of a purple colour 
It is very transparent and power- 
ful, glazes and dries well in oil, and 
is a durable and eligible pigment, 
belonging perhaps to the semi-neu- 
tral class of marrone. 

Purple of Cassius. Gold purple, 
a vitrifiable pigment, a compound of 
oxide of tin and gold, which stains 
glass and porcelain of a beautiful red 
or purple hue. Its preparation has 
been deemed a process of such nicety 
as to be liable to fail except in the 
most experienced hands. 

Purple Heart. (Sbq Purple Wood,} 
Purple Lake. Tne best purple lake, 
so called, is prepared from cochi- 
neal, and is of a rich and powerful 
colour, inclined to crimson. Its 
character as a pigment is that of a 
cochineal lake, already described. 
It is fugitive both in glazing and 
tint, but used in considerable body, 
as in the shadows of draperies, etc., 
it will last under favourable cir- 
cumstances a long time. Lac lake 
resembles it in colour, and may 
supply its place more durably, al- 
though not perfectly so. 

Piu^ple Ochre, or Mineral Purple, 
is a dark ochre, a native of the forest 
of Dean in Gloucestershire. It is of 
a murrey or chocolate colour, and 
forms cool tints of a purple hue, 
with white. It is of a similar 
body and opacity, with darker 
colour than Indian red, which has 
also been classed among purples, 
but in all other respects it re- 
sembles that pigment. It may be 
prepared artificially, and some na- 
ture red ochres burn to this colour, 
which ^ has been employed under the 
denomination of violet de mar. 

Purple Wood is from the Brazils,im- 
portedin logs from 8 to 12 inches 
square, and 8 to 10 feet long, prin- 
cipally used for ramrods, buhl- 
work, marquetry, and tumei^^ 
Purpurine, one of the red colouring 
matters of madder called the madder 
purple of Bunge. (See Madder,) 
Purser, the cashier or paymaster of 
mines ; also formerly the paymaster 
of a ship of war. 

Pursuivant, in heraldr^^ a messenger 
who formerly attended the kihg in 
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the opening of a well* to protect a proper consistency witii a due 

persons from falling into it. It proportion _ of lime. Artificial 

"was either ronnei or s(}uare, from pnzzoiano is also much used, and 

3 to 4 feet high. There is a round is produced by pulverising the 

one in the British Museum, made clay, the psammite, or the arene, 

of marble. which is soluted, and the strewing 

Putlogs, or Putloeks, in huildtng, a layer of it, about four-tenths of 

are short pieces of timber about 7 an inch, on a plate of iron, heated 

feet long, used in building scaffolds. to a point between a cherrjyred 

They lie at right angles to the wall, and forging-heat. It is left till it 

witii one of tlieir ends resting upon be raised to ^ the same degree, for 

it, and the other upon the poles a space of time ■which varies, for 

which lie parallel to the side of the each kind of material, from five to 

wall of the building. twenty minutes. It must be eon- 

Pntlog-lLoles, small holes left in walls tinually stirred %vith a small rod, 

for the use of the workmen in in order that the whole of the 

erecting scatfolding. particles may be ■uniformly cal- 

P'utty, in the artSf a kind of paste cined. 
used by glaziers, composed of Pycnostyle, that arrangement ^ of 
whiting and linseed oil (with or Greek or Eoman columns, in whicli 

without white-lead), beaten toge- the intercolumniations are equal to 

ther to the consistence of a tough one diameter and a half of the lower 

dough. part of the shaft. 

Putty Po'wder, a pulverised oxide of Pyramid, in geovietnjj is a solid figure 
tin sometimes mixed with oxide of whose base is a polygon, and whose 

lead. Putty powder is extensively sides are plane tria.iigles, their seve- 

nsed in glass and marble works, and ral points meeting in one. 

the best kinds are used for polishing Pyre, a pile of ■\vood upon ■which the 
plate. body of a dead person was placed 

Puzzolano, or Puozzolano, in mi- and burnt by the ancients, 
wera/oyy, a volcanic sand of a violet Pyrites, in minerdogy^ a name ^ven 
red colour (the puhis FuteoU of to certain metallic orCvS, containing 

Pliny), brought from Italy, whicli a large portion of sulphur or arsenic ; 

forms a cement that hardens under native compounds of sulphur with 

water. It appears to be a species different metab, and more especially 

of argillaceous earth that probably with iron. The term is derived from 

has iSen calcined and then ejected the use to which the stone was 

from a volcano. Its constituents formerly applied, that of obtaining 

are silex. alumina, oxide of iron, sparks by percussion, an application 

and a little lime. It ^vas first dug of pyrites mentioned by Pliny, 

out of the earth by the Homans Pyrites, Copper, in mineralogy, a 
near the town of Puzzoli, not far combination (sulphnret) of copper 

from Vesuvius. The environs of and sulphur, being the most common 

Home furnish it equaU 3 \ it has ore of copper, 

been found in France in the ex- Pyrites, Iron, in mineralogy, a com- 
tinct volcanoes of Vivares. Tliere binatioii (sulphnret) of iron and sul- 

are few regions exposed to 5g- pluir, one of the most abundant 

neous agenc 3 ^ ■whicii are destitute minerals in nature, called commonly 

of it, but it presents itself under mundic. 

very different plij'sical appear- Pyrolusite, native peroxide of man- 
anees, — sometimes pulverulent, gaiiese. 

sometimes in coarse grains, often Pyrometer, in cliemktry, an instru- 
in slag, pumice, tufa, etc. Its nient for measuring very high tern- 

colour, which is generally brown, peratures, depending on the uniform 

passes to yellow, gray, and black. and permanent contraction of pure 

I'he only preparation this material clajv A contrivance for ascer- 

Hudergoes previous to use is that taining the temperature of the flues 







of boiIers, bj fixing an iron wire at 
the back of the fine, and connecting 
it to a lever in front of the boiler, 
which indicates the degree of expan- 
sion and consequently the tempera- 
ture. 

Pyrope, Bohemian garnet. It occurs 
in a mountam on the sonth side of 
Bohemia imbedded in trap tufa; 
also at Loblitz in Saxony, in the 
Serpentine rock. 

Pyrotechny. The composition of lu- 
minous devices with explosive com- 
bustibles is a modern art resulting 
from the discovery of gunpowder. 
The first inventions of this kind of I 
great excellence are due to the cele- 
brated Kuggieri, father and son, who 
executed in the principal capitals of 
Europe, the most brilliant fireworks 
that were ever seen. The modern 
artist in fireworks very' far excels 
any of the older pyrotechnists. 

Pyx, Pix, a tabernacle or shrine, a 
depository fur the Host or conse- 
crated wafer, used in Bomish cere- 
monies. 

Pyx, in navigation, the box in which 
the nautical compass is suspended. 


Q 

Quadra, in arclnteclure, a name given 
by Vitruvius to the square piece, 
commonly called the socle, used to 
support the pedestals of statues, 
vases, and other ornaments. 
Quadrse, the hands or fillets of the 
Ionic base, between which the scotia 
or hollow occurs: also the plinth, or 
lower members of the podium. 
Quadrangle, a iigure having four 
angles and four sides. 

Qtiadrant, the fourth part of a circle, 
being bounded by two radii perpen- 
dicular to each other, and a quarter 
of the circumference, or 90 degrees. 
Quadrature, the finding a square 
equal in area to another figure. 
Quadrifores, folding - doors whose 
height was divided into two. ¥old- 
ing-doors which opened in one height 
were termed fores valvaim, or valvce. 


Vitruvius directed the doortvays to 
be made wider when these were used, 
and the height to be increased when 
the folding-doors were divided in 
height. The Ufores of Vitruvius 
were two single doors. 

Quannet, a kind of file. It is espe- 
cially used for scraping zinc plates 
for the process denominated ana- 
static printing. 

Quarrel, ‘ a diamond-shaped pane of 
glass, or a square one placed diago- 
nalty. An anrow having four pro- 
jecting pointed heads, used for cross- 
bows. A paving brick or stone of 
similar shape.’ 

Quarry, an open working in the rocks 
from whence are taken marble, free- 
stone, slate, limestone, and other 
stones proper for building and paving. 

A piece of glass cut in a lozenge 

form. (See Quarrel.') 

Quarter, in heraldry i this word is 
sometimes used for an escutcheon or 
coat of arms : there are sixteen quar- 
ters required to prove iiobilit 3 ".-- — 
In ships, the afterpart of the top-side. 

Quartercord, in mining, a measure 
used in laying out fiats. It mea- 
sures one fourth part of a mear. ^ 

Quarters, in building, those slight 
upright pieces of timber placed be- 
tween the puncheons and posts, used 
to lath upon. These are of two sorts, 
single and double : the single quar- 
ters are sawn to 4 inches thick and 
5 inches broad ; the double quarters 
a e sawn to 4 inches square. It is a 
rule in carpentry that no quarters be 
placed a greater distance than 14 
inches. 

Quarter-deck, in ship-hdlding, the 
short upper deck from the after- 
most end of the main chains to the 
stem. 

Quarter-gallery, the projecting con- 
venience and ornament of the top- 
side -which is connected with the 
stern. 

Quarter-pieces, the carved figures 
at the aft-part of the quarter-gallery 
which joins to the tafirail, and forms 
the boundary of the stern. 

Quartering, in heraldry, the act of 
dividing a coat of arms into four or 
more quarters, by parting, couping, 
etc., by perpendicular and horizontal 
lines. The sovereign of Great Brit- 
ain in the first quarter bears gules, 
the lions passant, or, etc.; in the 
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second, formerly, azure, three fleurs- 
de-Hs, etc, 

v'' Q,tiartiz, a mineral consisting of .pure 
siiex, sometimes amorphous, and 

■ V; ■' sometimes cr3?stalline. Quartz crys- 
tals are sometimes termed rock crys- 
■: tal, ■ 

Q^nassia "Wood, Quassia Amara, 
This tree is a native of South 
America and the West Indies. The 
colour of the wood is a pale yellow, 
and it has a bitter taste. The 
Ficrwna exceha is the medicinal 
quassia. In the Isthmus of Darien it 
is carried by the natives as an anti- 
dote for the’ bite of venomous snakes. 

Quatrefoil, an ornament of frequent 
occurrence in Gothic architecture, 
formed by a moulding disposed in 
four segments of circles. 

Q,tiattroceiitisti, * a generic term for 
the^ school of art established at the 
revival of painting in Italy in the 
fourteenth century,’ 

Q^uattrocento, a name given to the 
hard^ rigid, and peculiar style in 
colour and form practised by the 
artists who lived in the fourteenth 
century. 

Quears, in mining, crevices in lodes. 

Q^ueen-post, a vertical timber, sup- 
porting the rafters of a trussed roof. 

Queen’s-yellow (Subsulphate of 
Mercury), a compound of sulphu- 
ric acid and mercury. It is not a 
permanent pigment. 

Queen-wood, sent from the Brazils, is 
a term applied to woods of the green- 
lieart and cocoa-wood character. 

Quercitron Xiake, or Quercitron 
Yellow, is what its name implies. 
It is dark in substance, in grains of 
a glossy fracture, perfectly transpa- 
rent, and when ground is ’of a beau- 
tiful yellow colour, more durable 
than the common yellow lakes, al- 
though not perfectly permanent. 

Queue ^ d’hirondeile, swallow-tail 
joint, in carpentry. 

Quick, in mining, veins that contain 
ore are said to be < qiiick with ore: 

Quick Iiime, such lime as is in the 
caustic state. (See Zime.) 

Quick Silver. Metallic mercury is 
often so called. 

Quick-work, the short pieces between 
the ports withinside a ship. 

Quince-tree (Cydonia mdgarw), 
producing the fruit so called. (See 
Aprieot^tree.) 


Quink, m building, a piece of ground 
taken out of any regular ground- 
plot or floor: thus, if the ^ound* 
plot be oblong or square, a piece 
taken out of a corner to make a 
court or yard, etc,, is called a quink. 

Quintal metrical, one hundred 
kilogrammes. (See Weights and 
Measures.'} 

Quirk, a small acute channel or re- 
cess, much used between mouldings 
in Gothic architecture : in Grecian 
architecture ovolos and ogees are 
usually quirked at the top, and some- 
times in Boraan. 

Quoins of stone, the corners of brick 
or stone walls : when they stand out 
beyond the brickwork, they are called 
* rustic quoins/ 


Babbet, that part of the keel, stem 
and stern-post of a ship which is cut 
for the plank of the bottom to fit 
into ; the edges of plank or deal for 
bulkheads that are lapped one over 
the other, and wrought square, 
making each side of the bulkhead 
a smooth surface to the distance of 
two rooms and spaces. 

Babble, in metalhtrgy^HhOi name of the 
stirring tool used to stir the melted 
iron in the process .of puddling. It is 
sometimes called the ‘ puddling tool.’ 

Babbling, in metallurgy, working the 
iron in a paddling furnace with a 
tool called a rabble. 

Back, in mining, an inclined plane on 
which the ore and slime are washed 

and separated. A flat bar with 

teeth on one side, to work into those 
of a pinion. 

Backing, in mining, a process of se- 
parating small ores from the earthy 
particles by means of an inclined 
wooden frame ; the impurities be- 
ing washed off, the ore remaining 
near the head of the rock is taken 
from thence, and undergoes toss- 
ing. 

Kadiant point, any point from which 
rays proceed. 
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Badius, in geometry, the semi-diame- 
ter of a circle, or a right line drawn 
from the centre to the line of cir- 
cumference. In anatomy, a bone 

of the forearm, which accompanies 
the ulna from the elbow to the 
wrist. 

Badius-rods, the Riding rods, in a 
parallel motion, jointed to the con- 
necting-links, to counteract the vi- 
bratory motion communicated by the 
beam, by guiding the links so that 
there is a point. 

Baffaelle-ware, a fine kind of Bfajo- 
iica ware, which took its name from 
the supposition that the designs were 
painted by Raffaelle ; but Slarryatt 
has shown that this is improb<abIe, 
but that the designs were famished 
from original drawings by Raffaelle. 
The designs of this "^vare are scenes 
from ancient mytholog}^, or other 
fancy subjects, or portraits painted 
in natural colours. (See IlajoUca.') 

Bafters, in carpentry, ihQ secondary 
timbers of a house; the timbers let 
into the great beam.^ 

Bag-stone, in mineralogy. The 
Kentish rag-stone is a kind of lime- 
stone, much preferred to other stones 
of a similar nature. It is found in 
beds varying from 6 inches to 3 feet 
in thickness, and is composed of the 
following substances : carbonate of 
lime, with a little magnesia, 92*6 ; 
earthy matter, 6*5 ; oxide of iron, 
0*5 ; carbonaceous matter, 0*4=100. 
This stone is now* much used. 

Bag-wool, the wool obtained by tear- 
ing up, in a machine called a ‘ tear- 
ing machine,^ woollen rags; shoddy. 

Bail, the iron bar upon wdiicli the 
locomotive engine and its associated 
carriages run. 

Hail or life guards, in locomotive 
engines, strong iron rods reaching 
down within about 2 inches of the 
rails, to catch and thi'ow to one side 
any obstruction which may be on the 
rails. 

Bails, the moulding ornaments in the 
top-side, likewise in the head and 
stern of a ship. 

Bailways : roads in which tracks of 
iron or other smooth material are 
laid for the easy passage of wheel- 
carriages appear" to have been intro- 
duced between the years 1600 and 
1650, in the neighbourhood of New- 
castle, to facilitate the carriage of 


the coals from the pits, in * v^ains * or 
waggons, to the * staythes ’ or dis- 
charging-place on the Tyne. In 
1676 they were described to be thus 
formed: ‘The manner of the car- 
riage is by laying rails of timber 
from the colliery to the river, ex- 
actly straight and parallel ; and 
bui% carts are made, with four 
rollers fitting those rails, wiiereby 
the carriage is so easy, that one 
horse will draw down four or five 
chaldrons of coals.’ These * rails of 
timber’ were laid upon transverse 
timbers or sleepers, and secured with 
pegs of wood, the sleepers being 
embedded in the material of the road- 
way. 

Before the year 1716, it became 
the practice to^preserve the edges of 
the rails by nailing thin plates of 
malleable iron upon their upper sur- 
faces in places w’herc the draught 
was harder than usual. About the 
year 1767, cast-iron bars were sub- 
stituted for the w’ooden rails, and 
this change is said to have been 
suggested by the wish of the iron- 
masters to "keep their furnaces at 
work during a season of unusual de- 
pression in the market value of their 
manufactures. These iron bars were 
found too valuable to admit of a re- 
turn 4o the wooden rails, and im- 
provements of various kinds were in- 
troduced. Thus the rails were cast in 
the form of long narrow plates with a 
vertical rim along one side (the trans- 
verse section resembling the form of 
the letter L), and thus the wheels of 
the waggons were retained in their 
places without the projecting rims 
or flanges which w’’ere required for 
wheels running on the plain rails or 
bars. These rails were called * tram ’ 
or ‘plate rails,’ and thus distinguished 
from subsequent forms of iron rails 
which wrere introduced to dispense 
with the longitudinal timbers here- 
tofore required beneath them, by 
casting the rails of sufficient depth 
to carry their load, and of reduced 
width, the flanged-wheel being re- 
turned to. Malleable-iron rails were 
introduced about the year 1815, at 
coalworks in Cumberland, with a 
view to remedy the defect of frequent 
breakage, to which those of cast- 
iron were liable: these malleable 
iron rails were simply bars of iron 
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from 2 to 3 feet in length, and 1 to 2 
inches square ; but the narrowness 
of their surface was found to injure 
the wheels so severely, that the re- 
storation of cast-iron' rails appeared 
likety, when an ingenious invention 
was made by Mr, Birkinshaw, who 
obtained a patent in October, 1820, 
for bis improvements, which con- 
sisted in passing bars of iron, red- 
hot, betw’een rollers having indenta- 
tions in their peripheries, eWrespond- 
ing with the intended shape of the 
rails. By this mode malleable-iron 
rails were rolled in lengths of 12 or 
15 feet each, and could be formed in 
any required shape, the section vary- 
ing throughout the length, so as to 
give increased depth and width at 
the points intermediate between the 
intended bearing places. The rails 
now generall}'- used are produced in 
a rimilar manner, and the permanent 
way consists of a levelled surface of 
roadway formed with metalling or 
suitable ballasting. In some cases, as 
in the broad gauge railways, a system 
of continuous sleepers is used, in 
others transverse sleepers are em- 
ployed. These sleepers are laid from 
2 feet 6 inches to 3 feet apart, and 
saddles or chairs of cast-iron are fas- 
tened upon them with spikes. Two 
of these chairs are fixed upon each 
sleeper, at such distance apart that 
the rails, when placed in them, shall 
have the intended distance or gatege 
between them, commonly 4 feet 8^ 
inches. The rails are parallel 
throughout, and of a form resembling 
that of the letter K laid on one side, 
the depth of the rail being about 5 
inches, the width over the top and 
bottom about 2^ inches, and the 
thickness of the middle vertical rib 
about I inch ; all the angles of the 
section being carefully removed by 
rounding the meetings of the severS 
surfaces. For the ‘broad gauge, ^ in 
which the rails are laid 7 feet apart, 
continuous longitudinal timbers, 
about 1 2 inches square, are employed, 
and connected by cross-timbers 
framed to them. The rails are of a 
bridged or arched section, and rolled 
with a projecting plate along each 
side, bolts passing through which 
secure the rails to the longitudinal 
timbers. 

The theory of a perfect railway 


requires that it should be level in 
its vertical position and uniform in 
direction. Practically, these condi- 
tions are sacrificed within certain 
limits : but the attainment of great 
speed and safety, upon the present 
locomotive system, forbids any very 
wide extension of them. The con- 
sequence is, that great and expensive 
works are required in earth- works, 
bridges, viaducts, etc., to obtain the 
required inelination of surface and 
direction ; and although the princi- 
ples of construction are the same in 
. all, hardly any two railways are alike ' ■ 
in details'. 

The system of railways now ex- 
tends over the whole of Europe and 
every portion of America. Through- 
out India there are railways which 
are rapidly being extended so as to 
embrace almost every part of that 
vast empire. The railway system of 
our owm island may be regarded as 
nearly complete. i 

E-ainline, a small rope, or line, some- 
times used to form the sheer of a 
ship, and to set the beams of the 
deck fair. 

Bake -vein, fra TaimT?/;, an oblique vein, 
chiefly used in Derbyshire. 

Bake, in ship-huildingy an obtuse 
angle, such as the stem and stern- 
posts make with the l^eel of a ship. 

! Bake of a ship, all that part of the 

hull which hangs over both ends of J 

t the keel. 

Baking moulding, in joinery^ a 
moulding whose arrises are in- 
clined to the horizon in any given 
angle. 

Bamer, in mining^ an iron instru- 
ment used in blasting. 

Bammer. Earth requires ramming 
when used for cofferdams ; vegetable 
earth, clay, and loam are alone sus- 
ceptible of being rammed. The 
rammer is the tool with which this 
operation is performed. 

Bamp, itL hand-railing^ a concavity on ; 

the upper side, formed over risers, 
or over half or quarter span, by a 
sudden rise of the steps above, which 
frequently occasions a knee above the 
ramp. 

Bampant, in heraldry, a term applied 
to a lion, leopard, etc., standing on 
his hind legs, in the escutcheon, with 
his forefeet reared up in the posture 
of clawing. 
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Hampant Arch., one whose abut- 
ments spring from an inclined 
plane. 

Bandom tooling, is when the stone 
facing is rubbed perfectly’’ smooth 
with grit stone, and backed with 
nibble. 

Banges, pieces hxed to the inside 
of a ship to belay the ropes ; and 
sometimes expres.sed for those be- 
tween the ports whereon the shots 
"He. 

Basp, a rough file. 

Katchell, loose stones. 

Batch, et-brace, a tool for drilling a 
hole in a narrow plane where there 
is not sufficient room to use the 
common brace : the ratchet-wheel is 
fixed on the drill-socket, and turned 
by a handle with a strong spring 
attached to force round the socket 
on the forward motion, and slips 
over the teeth on the backward mo- 
tion. 

Batio is the relation of two quantities 
of the same kind with respect to 
quality, and is divided into arithme- 
tical and geometrical. 

Batlines, in ship-rigging, small lines 
that traverse the shrouds of a ship 
horizontall}’’, at regular distances, and 
form ascending ladders to the mast- 
head. 

Healgar, red sulphide of arsenic. This 
ore occurs in primitive rocks under 
the form of veins, efflorescences, 
and very rarely crystalline. In vol- 
canic dikricts itis found sublimed in 
the shape of stalactites. 

Bebate, adeep groove, or channel, cut 
longitudinally in a piece of timber 
to receive the edge of a plank, 
or the ends of a number of planks, 
which are to be securely fastened 
in it. The word i.s spelt in various 
ways. 

Beeeiver of an air-pnmp, in pneu- 
Toatics, a glass vessel placed on the 
top of a plate, out of which the air 
is exhausted by the pump. 

Becess, a cavity in a wall, left either 
for ornament or use when it is to 
receive some furiiitm*e, as a side- 
board, or to add to the quantity of 
room ; and for ornament when 
made in the form of a niche, to 
give beauty and variety to the build- 
ing. 

Beckoning, in navigation, the com- 
putation of a ship’s way (usually by 


the log), or the act of estimating the 
distance run between one part and 
another. 

Beeonciles, or Top Timber-Hol- 
lowr, in ship-huilding, a mould some- 
times used to form the hollow in the 
topside, which is called the reconcil- 
ing mould. 

Bectangle, a right angle made by the 
failing of one line perpendicularly 
upon another. 

Bectifleation, in cliemistrg, is the 
repetition of a distillation or a sub- 
limation several times, in order to 
render the substance purer and finer, 
or freer from earthy matter and 
water. In geomtirg, is the find- 

ing of a right line equal to a pro- 
posed curve. 

BoetifiLed Spirits, commonly spirit 
which is 50 per cent, above proof as 
settled by the Custom House regu- 
lations. (See Spirits of Wine.) 

Kectilineal, orBectilinear, consist- 
ing of right lines. 

Bectory, a house for the residence of 
the rector of a parish, usually situ- 
ated near the church. 

Bed, artistically, is the second and in- 
termediate of the primary colours, 
Standing between yellow and blue, 
and in like intermediate relation also 
to white and black, or light and shade. 
Hence it is pre-eminent among co- 
lours, as well as the most positive of 
all, fonning with yellow the secon- 
dary orange and its near relatives, 
scarlet, etc. ; and with blue the se- 
condaty purple and its allies, crim- 
son, etc. It gives some degree of 
warmth to all colours, but most so 
to those which partake of yellow. 
The red rays are the least refran- 
gible of the prismatic rays, 

Beddle, or Bed Chalk, an impure 
per-oxide of iron, having an earthy 
texture and conchoidal fracture. It 
is foiuid in many parts of this coun- 
and is used for marking sheep. A 
reddle is found near Kotherham 
which is used for polishing lenses. 

Bed gnm-wood, The Eucahjptus 
resinifera. 

Bed-lead or Mimnin, a pigment, by 
some old writers confounded with 
cinna-bar, is a deut oxide of lead, 
prepared by subjecting massicot 
to the heat of a furnace with, an 
expanded surface and free aeces- 

: sion of air. It is of a scarlet colour. 
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and line hue. When pure and alone, 
light does not afiect its colour; but 
white-lead, or any oxide or prepara- 
tion of that metal mixed with it, 
soon deprives it of colour, as acids 
do also ; and impure air will blacken 
and ultimately metallize it. 

Bed Ochre is 'a name proper rather 
to a class, than to an individual pig- 
ment, and comprehends Indian red, 
light red, Venetian red, scarlet 
ochre, Indian ochre, redding, rud- 
dle, bole, as well as other oxides 
of iron; English vermilion, and 
Spanish brown, or majolica, are 
only ochres. 

Bed Orpiment, a pigment of a 
deep scarlet colour; it may be 
prepared either from the native orpi- 
ment, which is found in the primi- 
tive mountains, in connection with 
arsenic, or by burning the yellow 
orpiment. Ked orpiment is verj^ 
corrosive, and less durable than the 
yellow. (See Mealgar^ 

Bed Short. Iron is said to be red 
short when it is brittle at a red heat. 

Bed Saunders, or Ruby-wood, from 
the East Indies, is very hard and 
heavy. It is sometimes used for 
turning, but more often as a red 
dye-wood. 

Bed Stuff, some kinds of crocus or 
oxides of iron are called by this 
name by the %vorkmcn. 

Beduce, to separate the metal from 
*he substances wdth which it is che- 
mically combined. In surgery^ to 

restore to its proper position a dislo- 
cated or fractured bone. In engi- 

neering, mechanical drawing^ to pro- 
duce a copy of any model or drawing 
upcm a smaller scale, but preserving 
all its proportions correct. 

Beducing agents, the agents used in 
the process of reducing a metal from 
its ores. (See Reduction^ 

Beduction, * When a metal is sepa- 
rated froin a state of chemical combi- 
nation, it is said to be reduced ; the 
process of separation is termed rc- 
ductioji; the agent by which the 
reduction is effected is termed re- 
ducing agent Thus, when charcoal 
is heated with oxide of lead, carbonic 
acid is formed, and the lead is re- 
duced to the metallic state; or, 
when iron is heated with sulphide 
of lead, sulphide of iron is formed, 
and the lead is also reduced to the 


metallic state. In these cases the 
charcoal and iron arc reducing 
agmts,* — ^Peecy^S Metallurgy^ 

Beef, in navigation^ to contract a sail 
by tying up a portion of it to the 
yard. 

Befectory, a refreshment-room ; the 
hall or apartment in a monastery. 

Eeffned iron, or Metal, white cast- 
iron. 

Eeflnery Slag, ^Cinder,’ which see. 

Eefinery, a furnace for refining iron : 
it consists essentially of a rectangu- 
lar hearth, with three water-twyers 
on each side, inclining downwards. 

Eefining, in metallurgy, the process of 
partially decarburising pig-iron by 
melting it under coke, in the re- 
finery furnace. 

The chemical difference between 
cast-iron and wrought-iron consists 
principally in the difference of de- 
gree in which foreign matters are 
present in each, which is in larger 
amount in the former than in the 
latter. Berzelius detected in a cer- 
tain kind of bar-iron, 18 per cent, of 
silex ; and yet this iron was still 
malleable and useful. One-tenth of 
that amount of silex will make cast- 
iron brittle. The foreign matters 
generally combined with pig-iron are 
carbon, silicon, silex, sulphur, phos- 
phorus, arsenic, zinc, manganese, 
titanium, chrome, aJuminium, mag- 
! nesium, and calcium. Each of these 
tends to make iron brittle ; there- 
fore, in converting cast into wrought 
iron, it is necessary, as far as pos- 
sible, to remove them. Carbon and 
other foreign matters divide the 
crude iron into two very distinct 
classes. Such are the differences 
between ordinary pig and refined iron. 
Befiected Lights ‘ are such lights as 
a round body receives on the shadow 
side from its opposition to an illumi- 
nated object of any kind.* 

Beflection is the return or regi’essive 
motion of a movable bod}^, arising 
from the reaction of some other body 
on which it impinges. 

Eeflex, inpainting, denotes those parts 
of a picture that are supposed to be 
illuminated by a light reflected from 
some other body represented in the 
piece, 

Beflux, in hydrography, the ebb, back- 
ward course of water, flux, or flowing 
of the sea* 



The angles of incidence and re" 
flection (such as p c z> and p c »') 


Hefraetion, in mechanics, the incur* 
yation or change of determination in 
the body moved. In dioptrics, it is 
the variation of a ray of li^ht from 
that right line in which it would 
have passed on, had not the varying 
density of the medium turned it 
aside. It is the bending of a ray of 
light towards the perpendicular when 
ic passes from a lighter into a denser 
medium, and from the perpendicular 
when it passes from a denser into a 
rarer medium. 

The law of refraction was first 
completely established by Snell and 
Descartes at the commencement of 
the seventeenth centuty. The first 
part of this law is similar to that of 
reflection, viz. that the angles of in- 
cidence and refraction (i.e. the 
angles which the incident and re- 
fracted ray each make with the per- 
pendicular or normal of the smface, 
or in this case the angles p c d and 
p" c i>") are both in the same plane. 
Any ray meeting the surface of a 
new meclium is split into two rays, 
one reflected and the other refracted ; 
as, for instance, the ray b c into the 
reflected ray c E^, and the refracted 
ray c b" ; or d c into the two ravs 
c T>* and c So also a ray 
will be partly reflected in the direc- 
tion c u, and partly refracted into 
c E ; or j/' c will be reflected into 
c d\ and refracted into c d. JSfow in 
all these cases the three rays, inci- 
dent, reflected, and refracted, will be 
all in one plane, and that plane per- 
pendicular to the acting surface a a, i 


are, as already explained, invariably 
equal; but that of refraction (m 
this case p' c d") is different from 
both, but connected with them by 
this law, that (at the same surface) 
the sines of incidence and refraction 
to the same radius bear a constant 
ratio to each other, which is always 
the same in the same two media. 

For instance, in passing through 
the surface a a, at whatever degree 
of obliquity, and whether upwards 
from the water into the air, or down 
from the air into the water, a ray is 
invariably so bent that the angle it 
makes with the perpendicular p p in 
the air may be greater than that in 
the water ; and that the sine of the 
angle in air may be to that in water 
(to the same radius) as 4 to 3, which 
is the ratio that has been determined 
by experiment. At the surface sc?pa- 
rating any other two media, a difl'c- 
rent ratio would be observed witli 
equal constancy. 

To find the new direction into 
which any ray, such as d c, will be 
bent by this surface, draw a circle 
round the point c with any radius, 
such as 0 s, and the sine of the ray 
in air (to this radius) will be found 
to be s s. Therefore the sine in 
water will be | of s s. Draw a line 
parallel with c p at a distance there* 
from equal to § of s s, viz. at the 
distance s's", and as this intersects 
the circle at s", the refracted ray 
must pass through s" to make its siiic 
in water (s's") I of its sine in air 
(s s), both to the same radius (c s, 
or c s"). If any other radius be 
chosen, as c s, it is plain that the 
same result will be obtained ; for, by 
the property of similar triangles, if 
s' s" be I of s s, then a' a" is also | of 
s a. 

In tracing the course of a ray 
upwards from the water, as d" c, 
then, having found its sine in water 
to any fixed radius, make its sine in 
air J greater, because the sine in ait 
is alwaj's greater than that in water, 
as 4 : 3; and thus the new direc- 
tion of the ray will be found to bo 
CD. 

In this case a very singular effect 
takes place if the ray be very oblique 
to the surface, as f c. It should be 
remarked that no ray passing from 
the air into the water, however 
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obliquely, could ever be refracted of water 1*335, of crown glass 1*52, 
into the direction c f, for this reason, of flint glass 1*55. 
the sine of no angle can be greater In the case above considered, of 
than the radius to wdiich it is draw'n, refraction from air into water, and 

therefore no ray can have its sine to vice versa, the sines in air and in 

radius c s greater than c s. But its water are, strictly speaking, as 

sine in water is only f of that in air, 1*335 : 1*000204 ; and generally the 

and consequently cannot exceed | of sines on each side of any surface are 

the radius. Kow the sine of the ray inversely as the refractive indices of 

c F, viz. p z, is more than f of the the two media, 

radius c s, therefore no degree of The refractive indices of a great 
obliquity of the ray in the air will many media have been measured 

enable it to become so oblique in the and arranged in tables. When the 

water as c f. But a ray may ascend density of any substance is increased 

in the direction fc as well as in any or diminished, its refractive power is 

other. Now its sine in air must increased or diminished in the same 

become J greater than f z ; but this ratio. 

is impossible, for a line I longer than The application of the laws of 
F z would be longer than the radius refraction accounts for numerous 

c 8, and therefore too long to be the deceptive eflects seen in the atmo- 

sine of ajiy angle to that radius. As sphere, and included under the gene- 

this ray, then, cannot be refracted ral term mirage the most familiar 

according to the law, it is not re- of which is the distortion of objects 

Iracted at all, but totally reflected in seen through a rising current of hot 

the direction c/, the only known air, which, from its smaller density, 

instance of total reflection, for none has a lower refractive power than 

of the light can penetrate the surface the surrounding cold air, and there- 

A A, which is, in fact, absolutely fore bends the rays in various dircc- 

opaque to this light. This pheno- tions. It is also plain that the rays 

menon of total reflection may be of the heavenly bodies coming from 

seen by looking through the side of space into our atmosphere must be 

a tumbler containing water up to its refracted, and thus cause the objects 

surface, in some such directionas / c, whence they come to appear rather 

when the surface will be seen to be above their'true place, as the eye at 

opaque, and more reflective than any d in the figure sees d in the direction 

mirror, inasmuch as the images in it dc rather"'above its true place. This 

are perfectly equal in brightness to forms one of the sources of error to 

the objects themselves. be allowed for in all astronomical 

Now at the surface between any observations, and tables are calcu- 

other two media, the ratio of the lated for finding its amount, depend- 

sines would be different ; for though ing on the object’s apparent altitude, 

ail surfaces reflect alike (as regards and the state of the barometer and 

the direction of the ray), all do not thermometer. Owing to the very 

refract alike. Suppose the ray small refractive power of air, how- 

pa^ed from vacuum into water, the ever, this error is hardly sensible 

ratio would be rather greater than when the object is high, but in- 

3 : 4, namely ^ 1 : 1*335. In passing creases rapidly towards the horizon, 

from_ vacuum into air of the common where it becomes 33', or rather more 

density, the refraction would be much than the sun’s or moon’s diameter, 

less, and consequently the sines much so that these bodies may appear j ust 

more nearly equal, viz. as 1: 1*000294. clear of the horizon when they are 

Now if the sine in any medium be really completely below it. As the 

called 1, the corresponding sine m density of the air diminishes gra- 

vacm is called the index of refraction dually upwards, atmospheric refrac- 

of that medium j and is specific for tion is not, like that which has been 

each substance, or ^ constant as its just considered, a sudden change of 

density, expansibility, specific heat, direction, but the ray actually de- 

or any otlier measurable quality. scribes a curve, being refracted more 

ihus the refractive index of air of and more at every step ; and this 

the common density is 1*000294, that applies equally to the light from a 
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distant terrestrial object which is 
either lower or higher than the eye, 
because it must pass through air of 
constantly increasing or diminishing 
density. This refraction has there- 
fore to be allowed for in levelling, 
which is done by assuming that the 
light from a distant object comes to 
us in a line arched or curved up- 
wards, the radius of which is about 
seven times that of the earth. 

The application of these laws of 
Dioptrics has also led to the under- 
standing of the mechanism of the 
eye, and hence to the imitation there- 
of b}^ lenses, affording the remedies 
for its infirmities of long and short 
sight, and disclosing the wonders of 
the telescope and the microscope. 

Kefractory Minerals, such minerals 
as graphite or plumbago, mica, stea- 
tite, fire-clays, and the like, which 
endure, without fusion, a very high 
temperature. 

Begalia, hi keraldnjy ensigns of roy- 
alty ; the apparatus used at a coro- 
nation. 

Hegardant, in heraldry^ signifies 
looking behind, as applied to a lion 
or any other beast. 

Begatta, formerly the name of an 
aquatic spectacle consisting of gon- 
dola races exhibited at Venice. It 
is now applied to any boat-race. 

Begenerating Furnace, a furnace 
fitted ivith regenerators* 

Be generators, the name given to 
brick-work chambers, in connection 
with Siemens’ gas furnace, filled 
with a mass of loosely piled bricks, 
exposing a large surface for the ab- 
sorption of heat. Air in a heated 
state passing through one set.of these 
chambers loses its heat, and the 
bricks become very hot. Cold air 
being made to circulate through 
them robs the heat from the bricks, 
and becomes heated to supply the 
furnaces. By thus alternating the 
kind of circulation a great saving 
of heat is elfected. *A better and 
more correct term would be acew- 
mulato rs.^> — Fercy, 

Kegius Professor, a name given to 
those professors in the English Uni- 
versities whose chairs were founded 
by Henry Ylil, ; or, in Scotland, 
those professorships which have been 
appointed by the Crown, 

Begression, in ustronQmijf the motion 


of the line of intersection of the orbit 
of the moon with the ecliptic, which 
is retrograde, or contrary to the 
order of the signs. 

Beglet, a flat, narrow moulding, em- 
ployed to separate panels or other 
members; or to form knots, frets, 
and similar ornaments. 

Begula, a band below the tienia of 
the Doric epistylium, extending the 
width of the triglyph, and having 
six guttse depending from it. It 
also signifies the space between two 
ailjoining canals of the triglyphs. 

Begular. In geometry, a regular body 
is solid whose surface is composed 
of regular and equal figures, and 
whose solid angles are all equal. 
There are five sorts: 1. A pyramid,” 
comprehended under four equal and 
equilateral triangles : 2. A cube, 
whose surface is composed of six 
equal squares: 3. That which is 
bounded by eight equal and equi- 
lateral triangles: 4. That which is 
contained under twelve equal and 
equilateral pentagons: 6. A body 
consisting of twenty equal and equi- 
lateral triangles, 

Begulator, in mechanics, that part of 
a machine which makes the motion 
equable. 

Begulator-cock, in locomotive cn- 
gines, a cock placed to admit oil or 
tallow to lubricate the faces of the 
regulator. 

Begulator-cover, in locomotive ««- 
ghies, the outside cover, removable 
when required to examine the regu- 
lator. 

Begulator-shaft and levers, in Jo* 
comotive engines, the shaft and levers 
placed in front of the smoke-box 
when each C 3 dinder has a separate 
regulator. A rod connected with 
the shaft leads to the foot-plate, 
where a handle is placed conve- 
niently for use. 

Begniator-valve, the valve in a 
steam-pipe of a locomotive engine, 
for regulating the supply of steam 
to the cylinders. 

Begulator-valv© spindle, the 
spindle for moving the regulator- 
valve ; being fixed to it at one end, 
the other end of the spindle passes 
through a stufling-box joint over the 
fire-box, and has a handle fixed on 
the end to turn it. 

Beheating, inmetallurgyy a portion of 
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the process of converting pig-iron which could issue only in a weari- 
into malleable iron. some sameness. 


Beheating Furnace, a furnace in 
which puddled bars biq reheated to 
convert them into merchant or 
finished iron. 

‘ The operation of heating is ef- 
fected in special furnaces, termed 
reheating^ mill or hailing furnaces, 
and frequently on the Continent 
u'eldingfiiTTiaces.^—^rercg, 

Beisner, a process of inlaying wood, 
like parquetry. 

Eelbnn, the roots of the Calceolaria 
araehnoidea, used in South America 
for dyeing crimson. 

Belief-valve, a valve belonging to 
the feeding apparatus of a marine 
engine, through which tire water 
escapes into the hot well, when it is 
shut off from the boiler. 

Believing tackle, in mechanics, the 
two strong tackles used to prevent 
a ship’s overturning on the careen, 
and afterwards to assist in upiight- 
ing her. 

Believo, Belief. There are three 
kinds of relief, Alto, Mezzo, and 
Basso. It is difficult to give a clear 
definition of the art, as it hovem 
between sculpture and painting. 
The endeavour of the artist is, either 
by moulding his material or lading 
on his colours, to produce the repre- 
sentation of bodies, precisely as they 
are found in nature, by the imita- 
tion of the body in a rounded form 
{rondo, bosso), but in relief, these | 
representations are, as it were, i 
pressed down on a surface, exhibit- 
ing a weaker play of light and shade 
than round work admife of. 

Benaassance, in architecture, a term 
applied to a peculiar style of deco- 
ration, which sought to reproduce 
the forms of Greek ornamenta- 
tion. The nem birth of this style 
marks the age of the revival of 
letters, which was immediately 
before tbe Eeformation. The strictly 
imitative character of the Renais- 
sance is still more clearly brought 
out by the^ fact that many of the 
greatest buildings in this style are 
Classical only in their details, their 
forms being borrowed from early 
Christian basilicas or Gothic and 
Byzantine buildings. To these forms 
it applied a principle of decoration 


In Italy, where the arts had 
never become thoroughly Gothic^ 
the renaissance of Classical taste 
commenced as early as the 13th cen- 
tury, but in the rest of Europe the 
Gothic .had then hardly arrived at 
its complete development, or had 
hardly begun to display its lux- 
uriance *, and two centuries were 
required to explore its capabilities, 
to work out its resources io all their 
wondrous variety, and to push on its 
suggestions so far in complication 
and absurdity, as to render a change 
of style necessary ; and accordingly 
the arts of Germany, the Netlier- 
lands, France, and "England, were 
notripe for this change, called the 
‘ renaissance,’ till the end of the 
15th, or beginning of the 16th cen- 
tury ; i, e. not till after the inven- 
tion of printing, the great change of 
society resulting from which ren- 
dered easy theintroduction of Classic 
taste Jnto these countries. (Seo 
Architecture.'} 

Bennet, or Bunnet, the prepared 
inner surface of the calfs stomach. 
It contains much pepsine, and has 
the property of coagulating the 
casein of milk and forming a curd, 
‘Beperenssion, in mechanics, the act 
of drawing back ; rebound. 

Beplica, the copy of a picture, painted 
by the artist, of the original picture. 

' Beplum, the panel of the impagis, or 
, horizontal rails of a framed door, 
Bepose, in painting, denotes certain 
parts in the composition of a picture 
which seem to tranquillise its aspect, 
Beponsse, ornamental metal work in 
relief, which is produced by beating 
the metal up from the back with a 
punch and hammer, the metal being 
placed upon a wax block. 

Bevedoa, behind the back; the back 
of a fireplace; also, in ecclesiastical 
architecture, a screen or partition wall 
beliind an altar. 

Beservoir, a basin or pond in which 
water is preserved for the supply of 
a town. The construction of reser- 
voirs is of great importance, requir- 
ing much engineering skill. 

Besin, a proximate principle cominoji 
to the vegetable kingdom. It is 
collected in large quantities fromtha 
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pine.^ and obtained bj distilling tur- 
pentine, 

Besists. For dyeing with indigo, 
when a portion "of the fabric is to 
remain winte, tlie material is first 
bleached, then the intended white 
portions are printed with the so- 
called resists. * These resists consist 
essentially of some salt of copper, 
mixed with an appropriate thicken- 
ing material. The copper salt acts 
by oxidising the reduced indigo- 
biue at the surface, and thus render- 
ing it insoluble before it can enter 
the interior of the vegetable fibre, 
since it is only when deposited 
within the fibre itself that the 
colouring matter becomes durably 
fixed.’ — t7re» 

Bespond, in Gothic architecture, a 
haif-piilar or piece attached to a 
wall to support an arch, etc. 

Best, in a lathe, a piece of iron to hold 
the turning-tool upon, fixed at the 
end of a slide by a set- screw : the 
slide can be moved at right angles to 
the bar of the lathe, and the whole 
can be fixed at any part of the bed, 
between the centres. 

Betaining Wall, a wall built for 
confining a body of water in a reser- 
voir, or for the purpose of resisting 
the thrust of a body of earth. 

Betardation, an impulse given to a 
moving body in a backward direc- 
tion. 

Beticulated work:, a species of 
masonry or breakwork, formed ex- 
ternally by small square stones 
or bricks, placed lozengewise, and 
presenting the appearance of net- 
work. 

Beticulation is the method of copy- 
ing a painting or drawing by the 
help of square threads. An open 
frame is made similar to a straining 
frame, and the painting enclosed 
within it ; a number of threads are 
then strained over at equal distances, 
like netw’-ork, wdiich are fastened to 
the frame by nails. The canvas, 
or paper, is likewise divided into 
an equal number of proportional 
squares, and whatever appears 
within the square threads in the 
painting is copied into the corre- 
sponding squares On the canvas or 
paper. The squares of the copj* may 
bear any proportion to those oi the 
original. Painters often adopt this 


method when they first execute a 
small design, from which their large 
and more finished work is copied. 

ISetinite, a fossil resin found in the 
coal mines of Moravia. 

Beturn, in coal-mining, the air which 
ascends after having passed through 
the workings. 

Bevalenta Arabica, or Ervalenta, 
the commercial name for a kind of 
meal which is prepared from the 
seeds of the lentil JEJrvum Lens, and 
sweetened with sugar. As an article 
of food, it ranks with peas and beans. 

Bevels, or Beveals, the vertical re- 
treating surface of an aperture, or 
the two vertical sides of the aper- 
ture, between the front of the wall 
and the windows or door frames, most 
commonly posted at right angles to 
the upright surface. 

Beverberatory Furnace, in metal- 
lurgy, a furnace in "which the flame 
passes over a bridge and plays down 
against the hearth on which the 
materials are placed. 

Beversing gear, the apparatus for 
reversing the motion of a marine or 

I locomotive engine, by changing the 

I time of action of the slide-valve : the 
eccentric being in advance of the 
crank for the forward motion will, 
if turned to an equal distance behind 
the crank, produce a backward mo- 
tion. 

Beversing handle and guide, the 
handle placed beside the foot-plate 
conveniently for use when required. 
The guide is a quadrant fixed to the 
foot-plate, notched for the end of the 
reversing handle for each variation 
of the expansion gear. To reverse 
the engine, the handle is removed 
to any notch past the centre 
of the guide on the opposite side in 
which it was before. Expansion is 
varied by moving the handle from 
one notch to another notch on the 
same side of the centre of the guide 
from which the en^ne is working. 
When the handle is on the centre 
notch, the handle is said to be out of 
gear. ' 

Beversing lever, the lever con- 
nected to a crank on the reversing 
shaft by a rod, and placed at tlie 
side of the fire-box, between guide- 
plates with notches to keep it verti- 
cal, or in the foiw^ard or backward 
position. 
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Heversing sliaft, the shaft, with 
levers on it, connected with the eccen- 
tric rods in the rocking-shaft class, 
but with the slide-valve rod in the 
expansion-gear class of engines. 
Both arrangements effect the object 
of moving the slide-valve so as to 
admit steam to the contrary side of 
the piston to which it had previously 
been admitted, and thus reverse its 
motion, and with it the motion of the 
engine also. 

EeTersing valve. (See Air-talm^ 

Bhodimn, a ver}' hard metal of a 
whitish colour found in the ore of 
platinum. It was discovered by 
Wollaston in 1803. (See Metals.') 

Khonab, an oblique-angled parallelo- 
gram ; in geometry., a parallelogram 
or quadrangular figure having its 
four sides equal, and consisting of 
parallel lines, with two opposite 
angles and two obtuse. 

Bh-omboidal, approaching the shape 
of a rhomb : in geometry., used to 
signify an oblique-angled paralle- 
logram. 

Bhumb, in nmigation^ a vertical cir- 
cle of any given place, or the in- 
tersection of a part of such circle 
with the horizon. Khumbs coin- 
cide with the points of the world 
or horizon, and are distinguished 
like those of the compais, A 
rbimib-line cuts all the meridians 
under the same angle. 

Bhyparo^aphy literally means 
Dirt-painting, A term applied to 
genre or stili-Iifc pictures. 

Biabooca-wood, an ornamental W’ood 
imported from the East. It is used 
f()r small boxes and desks, (See 
Ktahooca Wood.) 

Bib, in constructive architecture^ a 
moulding on the interior of a 

vaulted roof. ^An arch formed of 

a piece of timber. A pillar of 

coal left as a support for the roof of 
amine. 

Bibs, arch-formed timbers, for sus- 
taining the plasterwork of a vault, 
or wood ceiling. 

Bibband, pieces of fir nailed to the 
timbers of a square body under 
which shores are fixed. 

Bibbing, the whole of the timber- 
work for sustaining a vaulted or 
covered ceiling. 

Bidding, in mining., a term used in 
the Northumberland and Durham 


district for the operation of separat- 
ing iron ore from the coal shale. 

Bider, in mining, a stone running 
through the vein and dividing it m 
tw'o parts. 

Biders, in ship-huildbig, interior ribs, 
to strengthen and bind the parts of 
a ship together, being faj^ed upon 
the inside stuff, and bolted through 
all. 

Eidge, the upper angle of a roof ; tiles 
called ridge-tiles are sometimes 
made very ornamental. 

Bigger, a wheel with aflatorslightl^^ 
curved rim, moved by a leather 
band. 

Eight angle, m geometry, is that 
formed by a line falling perpen- 
dicularly on another, or that -which 
subtends an arc of ninetj'- degrees. 

Bight line, in geometry, signifies the 
same as a straight line, opposed to 
curved or crooked. 

Bimer. (See Broach.) 

Bing, in geometry, an annulus. 

Bing-taii, m navigation, a quadrilate- 
ral sail, occasionally hoisted abaft 
the after-leech of the boom main- 
tails to which the fore-leech is 
made to correspond. 

Bing-wall, iw metallurgy, the inner 
lining of a blast furnace, which is 
always constructed of fire-bricks. 

Kinman’s Green, oxide of cobalt and 
oxide of zinc. 

Bising-rod, a rod in a Cornish engine 
which rises by means of levers as 
the cataract piston descends, and 
lifts catches which release sectors, 
and allow weights to shut or open 
the steam, equilibrium, or exhaust 
valve. 

Eivets, short bolts of metal inserted 
in a hole at the juncture of two 
plates, and, after insertion, ham- 
mered abroad at the ends, so as to 
keep the plates together, hlr. Win. 
Fairbairn invented a riveting ma- 
chine, which by the aid of steam 
performs the work rapidly and 
without noise. 

Biveting Machine. The principle of 
action of the riveting machine is 
very similar to that of an ordinary 
punching machine. The w^ork per- 
formed by it is usually done by 
manual labour, which occupies a 
much longer time, causes great 
noise, and is much more expensive 
and less efficient. The machine 
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consists of two strong side-frames 
forming bearings for the falcrnm 
for a powerful lever which works 
between them, and is raised or 
lowered by a cam acting at the ex- 
tremity. On one end "of the cam- 
shaft is a large spiir-wiieel moved 
by a pinmix on the driving-shaft, 
which has % very heavy fly-wheel 
fixed on it, to acciuimlate" power 
and expend it during the action of 
the lever. The riveting tool is 
placed in a guide near the short 
end of the lever, and directly op- 
posite the end of tiie tool is ano- 
ther to form the heads fixed on a 
pillar called the riveting block. The 
rivet being marie to enter the holes, 
and placed between the riveting' 
tool and the block, the machine 
is set in inolion, and the' 'cam 
raises the lever, which presses 
against the tool and instantly forms 
the rivet. 

Bo ads are artifieinlly-formed ways 
between distant places, and being 
among the first means of personal 
communication, their formation 
and treatment, as duties of the 
engineer, are of the highest im- 
portance. The efficiency of road- 
making requires that the surface of 
the road shall be preserved in a 
durable condition, and adapted for 
the kind of trafiic to be conducted 
upon it; and, tiierefore, the con- 
struction of the a*oad, both as re- 
gards its superstratum or surface, 
and substructure, its dimensions 
and inclination, or declivity, are 
equally to be determined with re- 
ference to the particular kind of 
wear to which it will be subjected. 
Thus the xveights that -wiil pass 
over the road will make It neces- 
sary that it possess greater or less 
firmness and solidity, while the 
rigidity or hardness of its surface 
afets the power required for mov- 
ing bodies, or the draught. The 
vertical inclination of the road has 
an influence upon the draught, and 
IS also limited by the class ^ traffic. 
The old Roman roads, for instance, 
desired for the passage of animals 
only, were laid with inclinations of 
great steepness, and with reference 
only to the directness of their 
course. The use of Vfheel carriages 
fnaposes limits to the steepness 


which cannot be exceeded cither 
with safety or -with economy of 
power. The most improved form 
of road — the railway— restricts the 
steepness or inclination still further, 
the propelling power employed 
being found to become expensive 
in a rapid ratio in proportion to the 
departure of the surface on which 
it is exerted from a horizontal 
plane. The qualities of a good 
road are, solidity of structure, — 
hardness of surface, — levelness of 
inclination, and sufficiency of width 
for all its purposes. To insure the 
permanence of these qualities, the 
formation and the drainage of the 
road are required to be complete, 
while the several means to be 
adopted "will be partly determined 
by the kind of materials at com- 
mand. Experiments made to as- 
certain the force of traction on dif- 
ferent kinds of roads, have shown 
that this force is nearly in exact 
proportion to the strength and 
hardness of the road. Tims th© 
draught on a well-made pavement 
is half that upon a broken stone 
surface, or old flint road, and less 
than a quarter of the draught upon 
a gravel road. If the strength ow- 
solidity of the foundation be in- 
creased, the draught is reduced. 
Thus, if the broken stone road be 
laid upon a rough pavement foun- 
dation, the draught is reduced one- 
third, and a similar reduction is 
effected by laying a bottoming of 
concrete formed of cement and 
gravel. The external forces by 
which the motion of bodies upon 
roads is retarded, and the draught 
or power required conseqiieiitly 
augmented, are collision, friction, 
gravity, and the atmosphere. Col- 
lision is occasioned by the hard 
protuberances and irregularities of 
surface of the road meeting the 
wheels, and thus diminishing the 
momentum of carriages. The re- 
sistance arising from collision is 
proportional directly to the load 
and the height of the obstacle to 
be surmounted, and inversely to 
the diameter of the wheels of the 
carriage in "which the load is borne* 
Professor Leslie has defined the 
resistance which friction causes to 
consist ‘of the consumption of th® 
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moving force, or of tlie horse’s 
labour, occasioned by the soft sur- 
face of the road, and the continu- 
ally depressing of the spongy and 
clastic substrata of the road.’ From 
the formulse which have been de- 
duced uDon the extent of this re- 
.''istance/ it is evident that it is 
caused by the wheels sinking into 
the ground, and is proportional di- 
rectly to the load, and inversely to 
the width of the wheels. The re 
distance produced by gravity is evi- 
dently in proportion to the steep- 
ness of the roat^ being nothing on 
a perfectly iionzontal plane, and 
augmenting as the inclination ap- 
})roaches the perpendicular. The 
force of the air in resisting the 
motion of loads upon roads may be 
understood from the experiments 
which are given in Smeaton’s Re- 
ports, and from which it appears, 
that upon a surface of one square 
fo(»t this force equals 1 lb. when 
the velocity of the wind is at the 
rate of 15 "miles per hour ; and rhat 
this force becomes equal to 12 lbs. ' 
when the air moves at the rate of 
50 miles an hour, constituting a ^ 
storm. 

In designing a road, a correct 
curve}' of the proposed line, with the 
exact relative levels of all parts of its ' 
present surface, is the first requisite, j 
and upon this the engineer proceeds i 
to consider the propriety of deviating ! 
in one direction or another, in order ' 
to attain better levels, or to equalise 
the earth-works, so that the quantity 
excavated in one part may suffice to 
embank an adjacent portion, and 
thus reduce the distances to which 
the soil must bo removed. In deter- 
mining the inclinations of the surface, 
facts proved by experience shonld be 
consulted, from which the rule may 
be inferred that an inclination of 1 
in 35 is that which admits of horses 
moving with perfect safety in a fast 
trot. Valleys are required to be 
crossed by bridgeo and viaducts, or 
by solid embankments of earth, and 
streams and rivers are also to be 
passed, and thus the design and exe- 
cution of an extended length of 
road requires much engineering 
fikill. Wood pavements have re- 
cently been introduced into the 
«treets of London, tiie reduction of 


noise being one recommendation to 
its use. 

Boasting. In preparing the ores for 
the smelter it often becomes neccs- 
sary to subject them to heat or to 
roast them to expel some volatile 
agent. Tin and copper are so treated 
to expel sulphur and arsenic, and 
iron to dissipate the water and drive 
off the carbonic acid. Iron ore to 
be roasted should be broken into 
pieces as small as those usually put 
into the blast-furnace. There are 
many different forms of ovens used; 
all of them can be reduced to that 
of the blast-furnace or the lime-kiln. 
These ovens are commonly from 
twelve to eighteen feet high, and 
contain from fifty to one hundred 
tons of ore at one time. 

Boche Alum. (See EocJie.) 
Bochelle Salt, a double salt, being a 
tartrate of soda and potash. It is 
the principal ingredient in Seidlita 
Powders. 

Bock AJum. (See Alum.) 

Bock Crystal, (See Crystal^ 

Bock Oil, a name for petroleum. 
Bocking-sh.aft, the shaft, with levers 
on it, which works the slide-valves 
in some steam engines. The eccen- 
tric-rod drops on to a stud fixed in 
one lever, and the links of the slide- 
valve rod are attached to the opposite 
lever on the same shaft. This mode 
of working the slide-valves was gene- 
rally adopted before the introduction^ 
by Mr. Stephenson, of the direct-ac- 
tion mode of working them, 

Bococo, a name given by modem 
French architects to the style of de- 
coration of the period of Louis XIV, 
and Louis XV. Internipted pedi- 
ments, columns made stouter at the 
tep than they are at the bottom, 
j broken curves and ornaments tor- 
[ tured in every shape and style, con- 
j stitutethe picturesque but illogical 
style generally known as rococo. 
Bod, or Pole, a long measure of 16^ 
linear feet, or a square measure of 
272;| square feet. 

Boe-stone, a name for oolite from its 
being somewhat like the roe of fish. 
Boiler, a solid cylinder of metal or 
wood, used for many purposes. 
Bolling Machine, an invention for 
making the brass mouldings in 
fenders, and the brasswork 
grates 
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Bolling Mill, a mill for reducing 
masses of iron, copper, or other 
metals, to even parallel bars or thin 
plates. This is effected bypassing 
the metal, whilst red-hot," between 
two cylindrical rollers of steel, put 
in motion by the mill, and so 
mounted in a strong melal frame 
tnat they cannot recede from each 

. Ollier. 

Boll-moulding, a moulding used in 
early English architecture, resem- 
bling a roll. 

Boman Alum, an alum extracted 
from the volcanic rocks of Solfaterra; 
it contains more alumina tlian the 
common alum. (See Alum.) 

Bomaa Architecture, (See Archi- 
tecture.) 

Boman Balance, in mechanics^ the 
steelyard or siatera Jtimuma. 

Homan Cement, ‘ the natural wmter 
cements of England, most improperly 
and absurdly termed Homan cenientl ’ 

< — Pasktf. 

Bomanesque Architecture, a 
name given to the style of architec- 
ture winch prevailed after the decline 
of the Roman empire, from the reign 
of Constantine till the introduction of 
the pointed arch. 

Boman Ochre, a . transparent 'and 
durable pigment of a rich deep orange- , 
yellow colour. (See Ochre.) 

Boman Vitriol, sulphate of copper 
.or blue. stone. 

Boman White is of the purest white 
colour, but differs from the blanc 
d’argent only in the irarm .flesh- 
colour of the external surface of the 
large square masses in which it is 
usually prepared. 

Bonde Bosse, a term used in sculp- 
ture to describe objects sculptured in 
their full round form j in contradis- 
tinction to relief. 

Bood, in survey hg, the fourth part of 
an acre in square measure, or 1,210 
square yards: a rod; a pole; a 
measure of 16^ feet, in long mea- 
sure. 

Bood, or Boode, a cross ; a crucifix: 
or image of Christ on the cross, 
placed in a church. The holy 
rood anciently was elevated at the 
junction of the nave and choir, and 
faced the western entrance to a 
church. 

Bood-loft, a galler}* which was gene- 
rally placed over the chancel screen 


i in parish churches, and was an ad- 
dition peculiar to the Church of Rome. 
The rood-loft or gallery has its real 
support from the tie-beams which 
connected it -with the walls of the 
building; but in the Decorative con- 
struction it appeared to rest on a 
range of arches or mullioiis below. 
Rood-lofts are formed both of stone 
and wood. 

Bood-tower, or steeple, a tower or 
steeple at the intersection of the nave 
and transept of a church. 

Boof, in mining j the part above the 
miner’s head ; that part of the strata 
Ijdng immediately upon the coal. 

Boofs, or coverings to buildings, are 
variously formed, both as to ma- 

■ terials and construction, although 
certain essential qualifications are 
common to ail of them. Thus, they 
are required to effectually exclude 
the weather, and at the same time 
impose the least possible w'oight upon 
theiivalls of the buildings over which 
they are erected ; and another pur- 
pose which they should be designed 
to effect is that of aiding the w'alls in 
maintaining their position by acting 
as ties between them at their highest 
and least stable points. A roof con- 
sists mainly of two parts, viz. the 
framing or trussing, and the covering, 
the width of most buildings being 
too great to be spanned with any 
practicable covering without the 
support of framing beneath it. In 
order to avoid unnecessarily loading 
the walls, the entire roof should be 
constructed as light as possible con- 
sistent with safety ana durability, 
and its several parts so disposed that 
the weight shall fall vertically only 
upon the walls, and have no tendency 
to force them asunder. In this re- 
spect, therefore, the framing of a 
roof is required to act entirely to- 
gether as the supporter of the cover- 
ing, and cannot be properly designed 
to act laterally against the walls as 
abutments. Provided this condition 
is secured, roofs may be formed so as 
to preserve a level upper surface, or 
a ridged surface, the adoption of the 
form depending upon the occasion 
which may or may not exist for 
using the exterior of the roof as a 
place of resort for persons or other- 
wise. Thus, in the East, and in 
warm climates, roofs are commonly 
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the king-post on either side to the 
middle of the length of each rafter. 
In larger roofs the requisite strength 
is attained, and a space saved in the 
roof (available as a dormitory or 
store-room), by introducing two 
vertical posts, termed queen-posts^ 
leaving a space in the centre of the 
roof between them, these queen- posts 
being secured by straps beloiv to the 
tie-beam, and ' bearing the rafters 
above. A horizontal beam connects 
the heads of the queen-posts, and is 
termed a collar-beam, the centre of 
which is secured to a king-post, 
which supports the heads of the 
principal rafters and the ridge of the 
root Diagonal strats are framed in 
between the rafters and the king- 
posts and queen-posts, and thus 
complete the trass. The trusses are 
fixed at intervals, from 7 to 12 feet 
apart, throughout the length of the 
roof, and upon their principal rafters 
longitudinal timbers, called purlins, 
are notched down, and carry the 
common rafters, which are of minor 
scantling, fixed parallel to the princi- 
pal rafters, at small distances apart. 
According to the kind of covering to 
be used, thin strips of wood, called 
battens, are secured to the comm m 
rafters, and upon these the slates, 
tiles, etc., are secured with pegs, or 
copper nails. 

Iron roofs, which are much su- 
perior to those of timber, especially 
for large spans, from their lightness, 
are composed of the same essential 
members as those here described, mal- 
leable rods or fiat bars being substi- 
tuted for the tie-beams and king- 
posts, and the rafters and struts made 
of sufficient stiffness with bars of mal- 
leable L or T-iron, or with cast-iron 
of suitable form and section. In 
these roofs all the meeting-points of 
the several parts of each truss oi 
principal are provided with cast-iron 
shoes, sockets, and connecting-plates, 
into which the ends of the rafters, 
struts, and rods are secured with 
screwed bolts and nuts, or gibs and 
keys. 

iron roofs have been strongly 
recommended on account of their 
resistance to fire; but it has been 
found that when a fii-e has got hold 
of a building into which iron beams 
or i*oofs have been introduced, that 


made fiat on the top ; while in tem- 
X^rate regions, exposed to rains, they 
are usuall}” ri%ed, the surface being 
unavailable, ana the escape of water 
facilitated by this form. 

Flat roofs'are generally composed 

timber framing, and covered with 
stone in large slabs, or with artificial 
cements, or with concrete moulded 
in rectangular blocks. The timber 
framing in these roofs consists of 
main beams which span the roof from 
w’all to wall in one direction, and of 
rafters of smallerscantling laid trans- 
versely to the beams, and notched 
down "^upon them ; the distance be- 
tween the rafters being determined 
by the size of the coveiing blocks or 
slabs. 

Eidged roofs are composed of 
framings of wood, malleable iron, of 
cast-iron, and coverings of tiles of 
burnt clay in various forms, of slate, 
of iron in rolled sheets or east plates, 
of copper or lead in sheets. Each 
frame of the roof is termed a truss, 
and consists of several members, 
according to the width of the truss 
or span of the roof. The principal 
of these members, in a wooden truss, 
are the tie-beam, which equals in 
length the span of the roof, and is 
laid horizontally across the building, 
resting at each end upon a wall-plate 
of timber, a cast-iron shoe, or a 
stone template ; — the principal raf- 
ters, which are two timbers of equal 
length, framed into the ends of the 
tie-beam, and meeting, in the manner 
of the legs of an isosceles triangle, in 
a point equidistant from the ends of 
the tie-beam and at some height 
above its central point. The apex 
of the triangle or ridge of the roof is 
supported by a vertical post, called 
the king-post, properly framed and 
secured to the heads of the rafters 
and to the tie-beam. The two tri- 
angular spaces thus formed between 
the rafters, tie-beam, and king-post 
are filled in with other members, ac- 
cording to the size of the truss, and 
adapted to assist the rafters in bear- 
ing the weight of the covering, an 1 
to connect each rafter with the half 
of the tie-beam below it in a firm 
and substantial manner. In roofs of 
small span, these additional members 
are simply two struts fixed in a dia- 
gonal position from the bottom of 
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Bope macMnery. The simple and 
beautiful contrivance emplo^ved ia 
the dockyards for this most useful 
material, for the spinning of hemp 
into yarns, and the hnal preparation 
of the same into ropes and cables 
for the navy, was invented by the 
celebrated engineer Brunei. The 
process first employed is separating 
the fibres from the hemp, and dis- 
posing them as nearly as possible 
into parallel juxtaposition ; then the 
conversion of these bundles of paral- 
lel fibres into a flattened ribbon-like 
form called a sliver, and the spinning 
of this sliver into a yarn, or simple 
twist. In a valuable treatise in vol, 
V, of the ^ Papers of the Eoyal En- 
gineers/ will be found illustrative 
plates of the machinery employed in 
this operation in Portsmouth dock- 
yard, together with an elaborate 
description. 

Bosary, a string of beads used in 
the Church of Eome made up of 
five or fifteen tens of beads, each ten 
beginning with a Pater-noster, to 
direct them to sa^’- so many Ave 
Marias in honour of the Virgin 
Mary. 

Bose-aiiiline, a name given by Dr. 
Hofmann to a compound which plays 
the part of a well-defined base in the 
formation of the aniline reds. 

Bose Bake or Bose Madder, a 
richly tinted pigment, prepared by 
precipitating lac and madder on au 
earthy basis. 

Bose Pink is a coarse kind of lake, 
produced by the dyeing of chalk or 
whiting with a decoction of Brazil 
wood, etc. It is a pigment much 
used by paper-stainers and in the 
commonest distemper paintings, etc., 
but too perishable to merit the atten- 
tion of artists. 

Bosetta-wood is a good-sized East 
Indian wood, imported in logs, 9 to 
14 inches in diameter ; it is hand- 
somely veined. The general colour 
is a lively red-orange. The wood is 
close, hard, and very beautiful when 
first cut, but soon gets darker. 

Bose window, a circular window. 

Bose-wood is produced in the Brazils, 
the Canary Isles, the East Indies, 
and Africa, It is imported in very 
large slabs, or the halves of trees, 
that average 18 inches -wide. The 
colours of rose-wood ai*c from light 


the expansion, and therefore the 
thrust, of the iron is so great as to 
throw down the walls, greatly to the 
danger of the firemen or the people 
engaged in the endeavour to save 
life or property. 

It may be useful to know the 
weights of slate, and the resistance 
tiie wind oOers to external force. 
Weight of a square foot of Welsh 
rag slating, 11^ ibs. ; weight of a 
square foot of plain tiling, 16^ lbs, ; 
greatest force of the wind upon a 
superficial foot of roofing may be 
estimated at 40 lb.s. 

Boom and space, the distance from 
the joint or moulding edge of one 
floor timber to the other, which, in 
all ships that have ports, should be 
so disposed that the scantling of the 
timber of each side of the port, and 
the breadth of the port fore and aft 
(the openings between the timbers 
of the frames, if any, included), be 
answerable. 

Boot, in arithmetic and algehra, de- 
notes a quantity -which, being multi- 
plied by itself, produces some higher 
power. 

Bope, twisted hemp or wire. Wire 
rope is now used for the construction 
of bridges, and for the standing 
rigging of ships. 

Weight of a common rope of 
hemp 1 foot long and 1 inch in 
circumference, from 0*04 to 0*46 lb. ; 
and a rope of this size should not be 
exposed to a strain greater than 
200 lbs. j but in compounded ropes, 
such as cables, the greatest strain 
should not exceed 120 ibs. ; and the 
weight of a cable 1 foot in length 
and 1 inch in circumference does not 
exceed 0*027 lb. The square of the 
circumference in inches multiplied 
by 200 -will give the number of 
pounds a rope may be loaded with ; 
and multiply by 190 instead of 200 
for cables, "Common ropes will bear , 
a greater load with safety after they | 
have been some time in use, in con- I 
sequence of the tension of the fibres i 
becoming equalised by repeated i 
stretchings and partial untwisting, ! 
It has been imagined that the im- 
proved strength was gained by their 
being laid up in store *, but if they 
can there be preserved from deterior- 
ation, it is as much as can be ex- 
pected. 
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hazel to deep purple, or nearly black; 
the tints are sometimes abruptly- 
contrasted, at other times striped or 
nearly imiform. It is very heavy, 
and most abundantly used for cabinet 
furniture : large quantities are fre- 
quently cut for use in veneers. 

Bosin Tin, a pale-coloured oxide of 
tin with a resinous lustre is so-called 
by the miner. 

Eosso Antico, a fine-grained marble 
of a deep blood-red colour with 
small -white spots or white veins. It 
was used by the ancients for sta- 
tuary. 

Bostrum, the elevated platform or 
stage in the forum of ancient Rome, 
from which the orators addressed 
the people : a platform in a hall or 
assembly. 

Botai^ Motion, the rotation or 
motion of any body round an axis 
or centre i the velocity of this motion 
of bodies is proportional to their dis- 
tance from such centre. 

Botch, or Boche, a local term used 
by quarrymen and miners in South 
Stanordshire for a soft and friable 
sandstone. 

Bottenstone, a soft stone used for 
polishing and grinding. It is a 
variety of Tripoli, and consists 
mostly of silica in a very fine state 
of division. It is nearly peculiar to 
this coimtry. In Derbyshire it is 
derived from the decomposition of ’ 
the black marble of Ashford. In 
other parts the rotten siliceous shale 
is prepared as this polishing pow-der. 

Botnnda,' i < arckiiecture^ an appella- 
tion given to any building that is 
round both within and without side, i 
whether it be a church, saloon, i 
theatre, etc. The rotunda at Rome, 
called the Pantheon, and the chapel 
of the Escurial, the burying place 
of Spanish royalty, etc., are of this 
form. 

Bouge. The ‘rouge vdg^tale ’ of the 
French is a species of carmine pre- 
pared from safflower, of exquisite 
beauty and great cost. Its principal 
uses consist in dyeing silks of rose 
colours, and in combining -with levi- 
gated talc to form the paint of the 
toilette, or cosmetic colours employed 
bj-" the fair. (See Carmine.) 

Bottghcast, in building, a kind of 
plaster mixed with pebbles, and 
consequently rough on the surface. 


Bough, hiole, the name given in Scuth 
Staffordshire to a shallow circular 
hale at the bottom of the cinder-fall 
of a blast furnace in which the slag 
accumulates. 

Boughing hole, in metaUurgg, a 
hollow so termed into wliich 'iron 
from the blast furnace is soiiietimes 
allow'ed to run. 

Eoundhouse, the uppermost dock in 
a ship abaft, sometimes called the 
poop. 

Bound Ore, in mining, the best and 
largest of the ore. 

Bound Oven, an oven in wdiieli air 
is heated for the blast furnace, so 
called from its shape to distinguish 
it from the rectangular oven. 

Bowley Bag, a crystalline green- 
stone constituting Rowley Hill, near 
Dudley. This rock w'as used by 
Gregory Watt and Sir James Hall 
in their great experimeuts on the 
fusion and cooling of rocks. Messrs. 
Chance of Birmingham once made 
architectural materials by fusing t his 
rock and easting it in moulds, but it 
did not pay. 

Boyal Blue is a deep* coloured and 
beautiful smalt, and is also a vitreous 
pigment, principally used in painting 
on glass and enamelling, in which 
uses it is very permanent; but in 
water and oil its beauty soon decays, 
as is no uncommon case with other 
vitrified pigments : it is not in other 
respects an eligible pigment, being, 
notwithstanding its beautiful appear- 
ance, very inferior to other cobalt 
blues. 

Bubble, coarse walling constructed 
of rough stones, small, irregular in 
size and shape; a mixture, or the 
refuse of several kinds of building- 
stone used for walls exteriorly, or 
between -walls, to fill up. 

Bubble work, stone which has under- 
gone but little, if any, dressing. 

Bubelle-enamel, the de.sign, after 
having been worked out in relief on 
the plate, or otherwise, of earthen- 
ware, is covered with an enamel of 
one colour. Those parts of the de- 
sign where the lay er of this enamel 
is thinnest show the lightest colour, 
while those where the impression of 
the design has been deepest, appear 
darkest, 

Kubens* Brown. The pigment still 
in use in the Netherlands under 
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this appellation is an earth of a 
lighter colour and more ocbreous 
texture than the Vandyke broTO of 
the London shops ; it” is also of a 
warmer or more tawny hue than the 
latter pigment, and is a beautiful 
and durable brown, which works 
well both ill water and oil, and 
much resembles the brown used by 
^ Teniers. . 

Eubiacine, the yellow colouring niat- 

' ter of madder. 

Eubieeile, the name given to yellow 
or orange- red varieties of spinel or 
ruby. (See Ruhy.) 

Bubidinm, a metai first observed by 
JM. Bunsen, during the analysis by 
means of the spectrum of the wateV 
from a mineral spring at DLlrkheim, 
in the Palatinate; he gave it the 
name of rubidium because of the ex- 
istence of two ruby-red bands in the 
spectrum of a flame coloured by 
this body. From forty tons of the 
mirierar water, M. Bunsen was only 
able to procure nine grammes of the 
chloride of rubidium. In its chief 
chemical properties it closely re- 
sembles potassium. Since its dis- 
covery, rubidium has been ti*aced by 
chemists through the three kingdoms 
of nature. (See Metals,) 

Eubric, or Madder Iiakes. These 
pigments are of various colours, and 
are known by the name of rose, 
rubkte, rose madder, pink madder, 
and Field’s lakes. 

Eubsen Cake, an oil-cake made from 
the seeds of the Brassica pnecox^ 
much used on the Continent* 

Euby, a variety of the sapphire, of a 
carmine red colour. The Oriental 
ruby is nearly as hard as the dia- 
mond, and its value as a precious 
stone is almost as great. W hen of a 
full carmine red, this gem is knowni 
as the Spinel Buby, when of a pale 
rose red it is the Balas Ruby, when 
of an orange red it goes by the 
name of Vermeil, and when of a 
yellowish red, Rubicelle, A perfect 
ruby of one carat is worth 10 
guineas, of two carats 42 guineas, 
and three carats ISO guineas. Bris- 
tow’s Glossary of Mineralogy, (See 
Saj:phire.) 

Eudder, a mass hinged to the stem 
which guides the ship. The main- 
piece and the bearding-piece are 
always oak, and the rest geiierallv fir. 


The rudder should be bearded from 
the side of the pintles, and the fore- 
side made to the form of the pintles; 
but when they are bearded to a sharp 
edge at the middle line, wdiicli is the 
customary way, it reduces the main- 
piece more than is necessary, which 
is easily perceived in large sliips; 
for w-hen the rudder is braced over, 
the bearding will not lie close to 
the stern-post by nearly f of an 

inch. An iron instrument used in 

mining. 

Eudder irons, or pintles, the irons 
which arc fastened to the rudder in 
order to hang it up to the stern-post: 
sometimes there are tw'o of them cut 
short to work in a socket in tlie 
brace, which makes the rudder work 
easier. 

Eudenture, in architecture, the figure 
of a rope or statf, sometimes plain, 
sometimes carved, with ■which the 
third part of the liiitings of columns 
are frequently filled up, 

Euderation,* 2 ?i building, a term used 
b}’’ Vitruvius for laying of pavement 
witli pebbles. To riei-fonn the 
ruderation it is necessary that the 
ground be well beaten, to make it 
firm, and to prevent it from crack- 
ing ; then a stratum of little stones 
is laid, to be afterwards bound to- 
gether with mortar made of lime 
and sand: if the sand be new, its 
proportion may be to the lime as 
three to one; if dug out of old 
pavements or from walls, as five to 
two. 

Eugose, full of wrinkles, applied to 
fossils or rocks, 

Eumble, or Shaking machine, *a 
contrivance sometimes used for po- 
lishing small articles, principally by 
their attrition against each other.’ 

Eunning-out fire, a name given to 
the retinery furnace or hearth. 

Eunning-rigging, in navigation, de- 
notes all that portion ol asliip’s rigg- 
ing which passes through the blocks, 
to dilate, contract, or traverse the 
sails. 

Eush-polishing, The Dutch rusli, 
the Jdqmsetum hyemak. The bark 
is so siliceous that it is used in 
polishing, and for smoothing the sur- 
face of plaster casts. 

Eusset, Bubiate, Madder Brown, 
or Meld’s Eusset, is, as its names 
indicate, prepared from the Ruhia 
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Sabica, or Savicu Wood, a timber 
grown in Cuba, and much used for 
ship-building. It is the produce of 
the LysdoTrui sabica, 

Bacelltim, a monumental chapel with- 
in a church. 


imcicriOf or madder root. It is of 
a pure, rich, transparent, and deep 
russet colour, of a true middle hue 
between orange and purple, not sub- 
ject to change by the action of light, 
impure air, time, or mixture of other 
pigments. It has supplied a great 
desideratum, and is indispensable in 
water-colour painting,bothas a local 
and auxiliary colour, in compound- 
ing and producing with yellow the 
glowing hues of autumnal foliage, 
etc., and with blue the beautiful and 
endless variety of aerial grays. 

Bust, the oxide or tarnish which 
coats metals. 

Bustication, the general name for 
that species of masonry in which the 
several courses of the ‘stones in eacli 
course are distinctly marked by sunk 
joints or groov'^es, ‘either chamfered 
or otherwise cut. Rustication ad- 
mits of great variety of treatment, 
consequently of expression also; for, 
quite contrary to what its name 
literally imports, it is frequently 
made to show the very reverse of 
careless rudeness, namely, studied 
ornamentation, by means' of highly 
finished moulded' joints, etc.; and 
even when the faces of the rustics or 
stones are vermiculated, or otherwise 
made rough, it is left to be seen that 
it is done purposely or artificially, 
more especiidly when the vermicu- 
lation, etc., is made to show a sort 
of panel surrounded by a smooth 
border. 

Buthenium, the most refractory 
metal after osmium. (See Metals.) 

Bute, in mining, the very small threads 
of ore. 

Butile, KhutMle, native oxide of 
titanium, coloured by iron. (See 
Sphene,) 


Sacramentsbaus, a highly decorated 
shrine for holding the sacrament; 
found in German churches. 

Sacrarium, a small family chapel in 
a Roman house ; a place for the 
deposit of anything sacred. 

Sacristy, a room attached to a church, 
where the sacred vestments and the 
utensils belonging to the altars w'cre 
placed ; termed also the sextry, the 
vestry, etc. 

Saddle, m sliip-htdlding, a piece fitted 
on the upper end of the lacing. 

Saddle-backs, m fishery, a name 
given to a bastard kind of oyster 
by the fishers ; they are considered 
unfit for human food. 

Safety Cages and Cateh.es, in min- 
ing. The cages are constructed for 
raising and lowering the miners. 
They travel upon guides of either 
wood or iron, fixed against the sides 
of the shaft, and are fitted with 
levers and catches, or one of them, 
so that in the event of a rope break- 
ing, the levers or catches fiy out, and 
either press against the guides or 
clip them, by which the cage is 
prevented from falling. They are 
not, however, very commonly adopt- 
ed, as it is found in practice that the 
sudden shock, when the cage is 
brought to rest, does all the injury 
of a violent blow. It appears the 
use of safety apparatus leads to 
neglect of the ropes and chains, and 
consequently to accidents, which 
would not arise if those were care- 
fully looked after. 

Safety-lamp, a wire-gauze lamp, the 
invention of Sir Humphry Davy, 
constructed for the purpose of giving' 
light in mines where fire-damp pre- 
vails. The principle of the safety- 
lamp lies in the fact that flame will 
not pass through a fine net-work of 
wire. The flame of the lamp is sur- 
rounded by a cylinder of wire- 
gauze ; through this the air passes 
freely, even if charged with fire- 
damp. If the air is explosive, it is 
fired within the gauze, but the 
explosion is not communicated to 
the explosive air without. The 
character of the flame gives a 
warning to the collier, and in some 
lamps the flame is extinguished as 
soon as the air in the mine becomes 
dangerous. 

Safety-plug, in locomotive engines, a 
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bolt having tho centre filled with a j 
fusible metal. It is screwed into the | 
lop of the fire-box, that the metal 
may melt out by the increased tem- 
lierature when the water becomes 
too low, and thus admit the water 
to put the fire out, and save the 
tubes and fire-box. When the 'water 
is allowed to fall below a proper 
heiglit, there is great risk of spoiling 
both the fire-box and tubes by^ the 
intense action of the fire. This is 
called ‘burning them;’ and tubes 
subjected to such a trial are unfit for 
use again, as the tenacity of the 
metal has been destroyed. 

Bafety-valves, in locmnotive mginesy 
two valves placed on the boiler for 
the escape of steam when it exceeds 
the pressure limited by the load on 
these valves. One of them is placed 
beyond the control of the engine- 
man, and is usually called the lock- 
vp valve. The other is regulated by 
a lever and spring-balance, at a little 
lower pressure than the lock-up 
valve. The apertures for the safety- 
valves require no calculation. It is 
only necessary to have the aperture 
sufficient to let the steam otf from 
the boiler as fast as it is generated, 
when the engine is not at work. 
The safety-valve is loaded sometimes 
by putting a heavy weight upon it, 
and sometimes by^means of a lever 
with a weight to move along to suit 
required pressure. 

Safety-valve lever, in locomotive en- 
gines, the lever fixed at one end to a 
stud, and resting on the valve at a 
short distance from this stud. Its 
length is proportioned to the area of 
the' valve, so that the spring-balance 
may indicate accurately the pressure 
in lbs, per square inch on the boiler, 
above the atmosphere. 

Safflower, the bastard saffron, Car- 
thamns tinctorius. 

SafiGLower Oil, an oil expressed from 
the Carthamus tinciorius. 

Saffron, produced from Crocus sa- 
tivus. It is not a pennanent colour. 

Saffron of Antimony, crocus of 
antimony, a chloride of that metal, 
an old alchemical preparation. 

Saggers, earthenware vessels into 
which the pottery is placed for 
baking in tlie kiln. 

Sagging, in ship- building, a term the 
reverse of hogging, being applied to 


the hull of a ship when the middle 
part of her knee and bottom arch 
do-wnwards. 

Sagitta, in architecture, a name some- 
times used for the key-piece of an 
arch. 

Sailing, plain, in navigation, is that 
which is performed by means of a 
plane chart, in which the parallels 
of latitude and longitude are every- 
where equal. 

Saints’ bell, a small bell used in the 
Homan Catholic w'orship, to call 
attention to the more solemn parts 
of the ser\'ice. 

Sad-amnionia<j, muriate or hydro- 
chlorate of ammonia, much used in 
metallurgical processes. 

Salep, fecula of a tuber-bearing or- 
chid, the Orchis mascitla. The tubers 
are well dried and preserved as fo>t>d. 

Sallow is a variety of the willow, and 
is white with a pale red cast. The 
wood is very soft and is only useful 
for very simple things such as chil- 
dren’s toys. When planed into chips 
it is used for bonnets and baskets. 

Sal-mirabile, or Wonderful Salt, 
the old name for Glauber salts, or 
sulphate of soda. 

Salt, muriate of soda, or chloride of 
sodium. Table salt is found as rock 
salt and in brine springs in Cheshire 
and Worcestershire. 

Salt-cellars, in Tudor times, were 
pieces on which the taste and fancy 
of goldsmiths ■were severely exer- 
cised. These artists were held in 
high estimation, and ranked with 
architects and sculptors. Benvenuto 
Cellini, in the time of Henry VII., 
was the greatest designer aiid’chaser, 
or sculptor in gold and silver, in 
Europe: he visited England at this 
period and excited much attention. 

Salt of Eemons, binoxalate of pot- 
ash. Sold under this name for re- 
moving iron stains from linen. 

Saltpetre, the commercial name for 
nitrate of potash or nitre. 

Salts. This word is used in a chemical 
sense to imp ly a compound of an acid 
and a base. When the acid and base 
perfectly neutralise each other the 
salts are called neutral. 

Sample, in mining. To determine the 
value of a pile of copper ore, I he 
heap is cut into four parts, and a 
portion of each is taken. This is 
again divided, and other portions 
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taken, and from this is taken about 
two or three pounds weight, which 
is the sample to lie assayed. 
Sanctuary, the presbytery or eastern 
part of the choir of a church in which 
the altnr is placed. 

Sanctum-Sanctorum, or holy of 
holies, the most sacred part of the 
temple of Jerusalem, containing the 
ark of the covenant. 

Sanctus-bell, same as Saints’ Bell, 
It is particularly used at the eleva- 
tion of the Host, 

Sand is the term ap>plied to any mi- 
neral substance in a granular state, 
where the grain is of an appreciable 
size, and insoluble in water. It is 
more particularly denominated from 
the prevailing substance, as siliceous 
sand, iron sand, etc. Sand is of gene- 
ral use for the mixing of materials 
in building : river sand is preferable 
to sea sand, as the salt which remains 
in sea sand is liable to keep the walls 
of a building damp. 

Sand-bed, in metallurgi/j the bed in 
which the iron from the blast furnace 
is run into. The side troughs in 
the sand-bed are called pigs^ the 
feeding channels are termed mws. 

Sand-boxes, hi locomotive engines, 
boxes filled with sand, usually placed 
near the driving wheels, with a pipe 
to guide the sand to the rails, to be 
used when slipping takes place. 

Sand-stone, a porous kind of stone, 
generally known by the name of 
iVee-stone. It is composed of small 
particles of quartz in rounded grains, 
united by an argillaceous or calca- 
reous cement. 

Sandal-wood, a tree havingsomewhat 
the appearance of a large myrtle. The 
Santaium album is employed as a 
perfume in the funereal ceremonies of 
the H indoos. The deeper the colour, 
which is of a yellow brown, and 
neiirer to the root, the stronger is the 
perfume. It is imported in trimmed 
logs from 3 to 8, and rarely 14 inches 
in diameter, and the wood is in gene- 
ral softer than box-wood, and easy 
to cut j it is used for parts of cabi- 
nets, necklaces, ornamehts, and fans. 

Sandarac, a transparent brittle resin 
of a pale yellow colour j it is obtained 
froni the African arbor vitse (ihuga 
articxdata), 

Sander’s Green, mountain green j 
a carbonate of copper. 
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Saudi ver. The scum on glass-pot 
known also as ‘glass-galL’ Tisc 
name is a corruption of the French 
Sabit de Verre. 

Sanguine. This colour, as the name 
implies, is a deep blood red ; it is a 
prejiaration of oxide of iron. 
Sanidine, glassy felspar. 

Sanitary Precautions, the precau- 
tions necessaiy to secure the purity 
of the air we breathe and the water 
W'hich we drink. The natural excreta, 
if not removed from the midst of a 
town, become the putrid nest of fe- 
I vers of all kinds, and soaking through 
! the soil all the wells are poisoned 
with the organic matter. Life is 
rendered a curse, disease is the normal 
condition, and death a real relief to 
those who do not adopt sanitary 
precautions. Ralph Dodds, an emineirt 
engineer of the last century, writes, 
in his exhortation for a bkter suj}- 
ply of pure water, the following: 
‘I cannot help noticing that part of 
the south metropolis, St. George’s 
Fields, lies 4 or 5 feet below the iluw 
of high water, and is so badly drained, 
and I may say, so saturated with 
filthy w’ater, with other deposits of 
every species of dirt and filth from 
the City and Southwark, that it must 
be the first place to invite pestilence, 
should it ever be generated iu this 
part of the country. I hope this 
will meet the eye of those who wait 
only for the information to improve 
its situation.’ The drainage of 
London in 1876 is in a very different 
state. About seven-eighths of the 
sewage matter has been removed 
from the Thames, and is earned by 
the finest sew^ers in the world to 
Bark ing Creek. The sewage from the 
low'-level sewer, as soon as its con- 
nection with the Ranelagh is made, 
will all be pumped into the higher 
or main server, and then none wdll 
flow into the river above Barking. 
Sapan-wood, or Buckum-wood, is 
a middle-sized tree, indigenous to 
Biam, Pegu, etc.: for purposes of 
dyeing it is inferior. 

Sap-green, or Verde Vessie, is a 
vegetable pigment prepared from the 
juice of the b^erries of the buckthorn. 
It is indeed the colouring matter of 
green leaves or chlorophyl, etc.: it 
is usually preserved in bladders, and 
is thence sometimes called bladder 


A 




SATIK-SPAB, 


SAW 


green; ivhcn good, it is of a dark 
colour and glos^” fracture, extremely 
transparent, and of a fine natural 
green colour. Thougli much em- 
ployed as a water colour without 
gum, wdiich it contains naturally, it 
is aver}’" imperfect pigment, disposed 
to attract the moisture of the atmo- 
sphere and to mildew ; and having 
little durability in ■’svater-colour paint- 
ing, and less in oil, it is not eligible 
in' the one, and totally useless in the 
other. 

Saphera, Zaffer, a mineral substance 
produced in smdt (cobalt) works. 

Sapphire, a pellucid gem, which in 
its finest state is extremely beautiful 
and valuable, and inferior only to the 
diamond in lustre, hardness, and 
value. Its proper colour is pure 
blue ; in the finest specimens it is of 
the deepest azure, and in others it 
varies into paleness, in shades of all 
degrees between that of a pure crystal 
brightness and -water without the 
least tinge of colour, but with a lustre 
much superior to the crystal, (See 
liulfy.) 

Saracenic Architecture is a species 
of architecture derived by the 
Europeans from the Arabs, or Sara- 
cens, during the crusades* (See 
Architecture.') 

Saral, a variety of chalcedony of a 
brownish-red colour. 

Sarcophagus, a stone coffin or grave 
in which the ancients laid those they 
had not a mind to burn. 

Sard-onyx, a siliceous stone ; a kind 
of onyx of a reddish-yellow colour. 
It is the onyx with layers of sard, 
and nearly opake calcedon}^. It 
was much Valued by the ancients for 
engraving cameos. 

Sash, a chequered frame for holding 
the squares of glass in windows, and 
SO formed as to be let up and down 
by means of pulleys inserted, or 
other contrivances. The ordinary 
sashes are either single or double 
hung. 

Sassafras is a species of laurel, and 
the root is used in medicine: it 
measures from 4 to 12 inches in 
diameter. The wood is sometimes 
used for cabinet-work and turnery. 

Bassoline, native boracic acid, 

Satm-spar, sulphate of lime : a fib- 
rous kind of gj^psum ; it is very soft, 
and when polished has the appear- 


ance of satin. Another kind of satin 
spar consists of fibrous carbonate of 
lime. It is frequently used for orna- 
mental purposes. 

Satm-wood, a beautiful veneering 
wood produced from the Chloroxylon 
Swkterda ; imported both in square 
logs and planks. The next in 
quality comes from the Bahamas 
in logs from 9 to BO inches 
diameter. The wood is close, not 
so hard as box-wood, but somewhat 
like it in colour, or rather more 
orange; some pieces are very beauti- 
fully mottled and curled. It is much 
used for internal decorations and 
furniture. It is also used for many 
other piiiposes for its light and 
agreeable tone. 

Saturation, a term employed to ex- 
press the condition of a body which 
has taken its full dose or chemical 
proportion of any other substance 
with which it can combine : as water 
with, or an acid wfith, an alkali. 

Saturn, extract of, the old name of 
the subacetatc of lead. 

Saucers, small deep dishes, for sauces, 
etc., and also used as stands for 
vases, and other vessels filled with 
wines, to prevent the liquor being 
spilt upon the table. In the reign 
of Elizabeth, dishes and platters, 
which before her time were quite 
flat, began to assume their present 
form. 

Saucisse, Saucisson, a long pipe or 
bag of cloth or leather filled with 
powder to communicate fire to mines 
or bomb-chests. 

Saul, or Sal, an East Indian timber- 
tree. This wood is in very general 
use in India for beams, rafters, and 
various building purposes; is close- 
grained and heavy, of a light brown 
colour, not so durable, but stronger 
than teak, and is one of the best 
timber trees of India. 

Saunders Wood. (See Hed Saum- 
ders Wood, and Sandal Wood.) 

Saunders Blue (a name corrupted 
from cendres-bku), the original de- 
nomination probably of ultramarine. 
Applied now to an artificiiil blue, 
prepared from carbonate of copper. 

Saw, , a toothed instrument which 
serves to cut into pieces several solid 
matters, as wood, stone, ivory, etc. 
The best saws are of tempered steel, 
jgrotmd bright and smooth; those of 
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iroB are Iiammer-iitHieBed : hence i 
the first* besides their being stifier, 
are likewise found smoother than the 
last. Tliey arc known to be well 
hammered by the stiff bending of | 
the blade, and to be well and evenly 
ground by their bending equally in 
a bo-w. The edge in which are the 
teeth is always thinner than the back, 
because the'back is to follow the 
edge. The teeth are cut and shar- 
pened with a triangular file, the blade 
of the saw being first fixed in a whet- 
ting-block. 

Saw-file, a triangular file for sharpen- 
ing saws. 

Saw-mills, machinery employed to 
saw timber, and for catting deals and 
the several kinds of timber into the 
several scantlings, sizes, forms, or 
sliaxies. 

Saxon Style of Architecture. This 
is easily recognised by its massive 
columns and semicircular arches, 
which usually spring from capitals 
without the intervention of the en- 
tablature. In the first Saxon build- 
ings, the mouldings were extremely 
simple, the greater part consisting 
of fillets and plat-bands, at right 
angles to each other, and to the 
general surface. (See Architecture.} 

Saxon Blue, indigo dissolved in con- 
centrated .sulphuric acid, forming a 
deep blue liquid used by dyers. 

SeabeHimi, m ancient arcMteciure, 
a kind of pedestal, commonly termi- 
nating in a sort of sheath or scab- 
bard, used to support busts, etc. 

Scafflings, in mining, the remains of 
the ore after dressing it for sale. 

Scaffolding, in metallurgy, a lodg- 
ment of a mass of the solid materials 
in some part or other of the interior 
of a blast furnace. 

Scaglia, the red limestone of the 
Alps, 

Scagliola, in ike arts, a composition, 
an imitation of marble, laid on brick 
in the manner of stucco, and worked 
off with iron tools. 

8pala, a ladder, a staircase, from Scala 
Santa, a building at Home, erected 
from the designs of Fontana with 
three flights of stairs. The building 
is so called because the midcQe flight 
consists of twenty-eight steps, which 
are said to have been passed over 
by our Saviour in his progress to 

.. the house of Pilate. They we?e said 


to have been sent from Jerusalem to 
Eome by St. Helena, and were objects 
of reverence to lioman Catholic pil- 
grims. 

Scale, in painting, a figure subdivided 
by lines like a ladder, which is used 
to measure proportions between 
pictures and the things repre- 
sented. 

Scaling Oven, an oven for sealing 
sheet iron for the preparation of tin 
plates. 

Scale oxide, in metallurgy, Fr. Oxide 
des batiitures. The scales of oxide of 
iron formed on the heated metal. 

Scalptura, working In precious 
stones, 

Scamillus, a small plinth below the 
bases of Ionic and Corinthian co- 
lumns. 

Scantling, the transverse dimension.g 
of a piece of timber in breadth and 

thickness. It is also the name of a 

piece of timber, as of quartering for 
a partition, or the rafters, purlin, or 
pole-plate of a roof. All quartering 
under o inches is termed scantling. 

In masonry, the size of the 

stones in length, breadth, and thick- 
ness. ■ ■ 

Scapple : to scapple a stone is to re- 
duce it to a straight surface without 
working it smooth. 

Scapxis, in architecture, the sliaft of 

a column. In botany, a flower- 

stalk springing straight from the 
root, as in the primrose, snowdrop, 
etc. 

Scarcement, a plain flat set-off in a 
wall. 

Scarf, to lap the ends of plank or tim- 
ber one over the other, so as to ap- 
pear as one solid piece, as ked-pieces, 
clamps, etc. 

Scarfed, in carpentry, signifies pieced 
or joined, being a particular method 
of uniting two pieces of timber by 
their extremities. 

Scarfing, called by the French Tj-aif$ 
de Jupitre, from the resemblance of 
the zig-zags of the scarfing to the- 
forked lighting. 

Scarlet Ijake is one of the lakes pre- 
pared from cochineal. It is of a 
beautiful transparent red colour and 
excellent body, working well both in 
water and oil, though, like other lakes, 
it dries slowly. Strong light disco- 
lours and destroys it, both in water 
and oil; and its tints with white 
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Iciidj and its combinations with other 
pigments, are not permanent: jet 
when well prepared and judiciously 
used in sufficient body, and kept 
from strong light, it has been known 
to last many years ; but it ought 
never to be employed in glazing, nor 
at ail in performances that aim at 
high r^utation and durability. 

Scarp, in heraldry^ signifies the scarf 
worn by military commanders. 

Bcanper, an engraver’s tool which has 
a semicircular face. 

Seena, the^ permanent architectural 
front "which faced the audience 
part of a Homan theatre ; it some- 
times consisted of three several 
ranges of columns one above an- 
other. 

Scenograpliy, in perspective^ the re- 
presentation of a body on a perspec- 
tive plane ; description thereof in 
ail its dimensions, such as it appears 
to the eye. 

Scheele’s Green, a beautiful green 
pigment ; it is a pulverulent arsenitc 
of copper. 

Sehmelze, a kind of glass made in 
Bohemia, chiefly for the purpose of 
receiving the red colour imparted by 
the oxide of gold. 

SciLOla, the margin or platform sur- 
rounding a bath. It w\as occupied 
by those who "waited until the bath 
was cleared. The schola was also a 
portico corresponding to the exedra 
of the Greek palajstra, and was in- 
tended for the accommodation of the 
learned, who were accustomed to as- 
semble and converse there. 

Schools of Hainting. A school in 
the fine arts denominates a class of 
artists who have learned their art 
from a certain master, either by re- 
cemng his instruction or by study- 
ing his works, and "svho of conse- 
quence discover more or less of his 
maimer from the desire of imitation, 
or from the habit of adopting his 
princi;^les. As the artists of different 
countries commonly adopt a style 
"Which is in many particulars the 
same, it is usual to speak of the 
schools as belonging to a particular 
district. All the painters which 
Europe has produced since the reno- 
vation of the arts are classed under 
the following Schools : the School of 
Florence, the School of Borne, the 
School of Venice, the Lombard School, • 


the Fi-ench School, the German 
School, the Flemish School, the 
Dutch School, the Spanish and the 
English School. 

Schooner, in navlgaiiony a small 
two-masted vessel whose mainsail 
and foresail are suspended from 
gaffs and stretched out below by 
booms. 

Schweinfurth Blue appears to be the 
same in substance as Scheele’s green, 
prepared "^vithout heat, or treated 
with an alkali and digested in water. 
It is a beautiful colour, liable to the 
same changes, and is of the same 
habits as blue verditer, 

Schweinfurth Green, a green pig- 
ment which is more beautiful and 
more velvety than Scheele’s green. 
It was discovered hy MM. Rusz and 
Battler in 1814, at Schweinfurth ; the 
discoverers kept its composition a 
secret until 1822, when M. Liebig 
made it known, and it has since been 
prepared in a groat many colour 
works. It is a compound of arsenite 
and acetate of copper. 

Sciography, in architecture^ the pro- 
file or section of a building, to show 

the inside thereof. In astronomy^ 

the art of finding the hour of the day 
or night by the shadow of the sun, 
moon, or stars. 

Sconce, in manufacture^ a pensile 
candlestick, generally with a mirror 
to reflect the light. 

Scotch Stone. (See Hones!) 

Scotia, the hollow moulding in the 
base of an Ionic column, derived from 
the Greek, signifying shade, because, 
from being hollow, part of it is 
always in shadow. The scotia is 
likewise a groove or channel cut in 
the projecting angle of the Doric 
corona. 

Scovan-lode, in mining^ a lode having 
no gozzan on its hack or near the 
surface. 

Scraper, a piece ff iron used to take 
out the pulverised matter "which re- 
mains in a hole when bored previous 
to blasting. Also a tool with a triune 
blade each edge of which is sharp, 
used by engravers. 

Screen, a movable framework to keep 
off an excess of light, or heat, or cold ; 
a separation ; a partition. In ecefe- 
simtical architecture, a screen de- 
notes a partition of stone, wood, or 
metal ; usually so placed in a church 
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as to slmt out an aisle from the 
clioir, a private chapel from the 
transept, the nave from the choir, 
the hi;;h altar from the east end of 
the binldinpr, etc. Some very beau- 
tiful examples exist of screens, espe- 
cially of those separating the choir 
fronT the nave. That of York is 
of a magnidcent character. *A11 
Saints’ Church, Maidstone,’ a work 
published in 4 to, is of an interesting 
description on this head. In modern 
arckitectnre, a single open colonnade, 
admitting a view through it, is called 
a screen of colnrans : such was that 
formerly in front of Carlton House. 
Grosvehor House has a Doric screen 
in front of it. 

Screen bnlk-liead, in ship-building, 
that which is under the round- 
house. 

Screen, Coal, an' apparatus for sepa- 
rating the small from the large coal, 
by passing the coal over a sort of 
gridiron. The small passes through 
and the larger coal rolls on into the 
truck, or into the ship, placed to 
receive it. This large coal is called 
screened coal. 

Screw, a spiral groove or thread 
winding round a cjdiuder so as to 
cut all the lines drawn on its surface 
parallel to its axis at the same angle. 
The spiral may be either on the con- 
vex or concave surface of the cylin- 
der, and it is called accordingly 
either the screw or the nut. The 
screw can hardly be called a simple 
machine, because it is never used 
without a lever or winch to move it 
home, and then it becomes an engine 
of amazing power and utility in pres- 
sing together substances that have 
little cohesion, or in raising to short 
heights ponderous bodies. The smith, 
the carpenter, the printer, and the 
packer, all use screws in their re- 
spective occupations. Bales of wool, 
cotton, hay, etc., may be compressed 
by means of a screw into packages, 
the specific gravity of which shall 
be much heavier than an equal vo- 
lume of -water. Moreover, many of 
our domestic operations are per- 
formed by means of presses or screws : 
as the making of sugar, oil, and 
wine. The screw possesses one great 
advantage over the inclined plane, 
from which its principle of action 
may be said to be derived. The 


great attrition or friction which takes 
place in the screw is useful by re- 
taining it in any state to which it 
has once been “brought, and con- 
tinuing the eiTecfc after the pow'er 
is removed. It is thus the cabinet- 
maker’s cramp, the smith’s vice, and 
all those instruments made by ma- 
thematical Instrument-makers in 
which screws act, can be employed 
with certainty. Screws are made 
with threads 0 ^ various forms ; some 
have sharp, others square or round 
threads, 

Screw-Jack, a strong screw for lift- 
ing or supporting a heavy W'eighfc : 
it rests, by means of a large nut, 
upon a hollow base or pedestal, and 
is raised or lowered by turning the 
nut. 

Screw-propeller. Screw-propellers, 
for navigation, by means of steam 
power, have become objects of im- 
portance to all nations, more par- 
ticularly for those who navigate the 
ocean. Screw-propellers are espe- 
cially applicable for vessels of war, 
the machinery for propulsion being 
ivithout the reach ofshot. Screw-pro- 
pellers, however variously they may 
be modified, aU derive their power 
of propelling by being placed on an 
axis which is parallel to the keel, and 
by hawng threads or blades extend- 
ing from t.he axis, which form seg- 
ments of a helix or spiral, so that, 
by causing the axis to revolve, the 
threads worm their way through the 
water, much in the same way as a 
carpenter’s screw inserts its way into 
a piece of wood. There is, however, 
considerable difference between the 
action of a carpenter’s screw, and of 
the screw-propeller; the latter, act- 
ing upon a fluid, cannot propel the 
vessel without causing the water to 
recede, while the carpenter’s screw 
progresses through the wood without 
any such recession. The law' AV'hich 
governs the distance which the water 
recedes is common to the paddle- 
wheel, and to all bodies moving in 
the water. The screw-propeller is 
not of recent construction; we find 
that so early as 1727, Mr. Duquet 
invented an hydraulic screw ma- 
chine, which he placed between two 
boats, connected by transverse bear- 
ing, to which the screw was affixed. 
Mr. PauctOD, in 1768, published his 
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‘ Theory of the Screwof Archimedes ; * 
other inventions followed, until a re- 
cent date, when Mr. George Rennie 
applied his comprehensive mind to 
the subject. Sir John Rennie and 
Mr. George Rennie undertook, when 
all other"" engineers declined the 
order, to construct the engines for 
the Ship-Propeller Company formed 
in 1836, to work out Mr. F. P. ' 
Smith’s patent for the application of ' 
the screw to propel steam vessels, by 
idacing it in a space to be left for 
that purpose, in that part called the 
‘dead-wmod;’ that is, the solid 
wood-work between the stem-post 
and the keel of the vessel. This 
screw-propeller vessel was at length 
launched, and the engines, by the 
Messrs. Rennie, constructed. This 
vessel, named the * Archimedes,* of 
232 tons and 80-horse power, was 
brought out in 1840; the success 
was ""complete, and the publicity 
given to her performances by her 
spirited owners, vrho took her round 
Great Britain and showed her powers 
in every port, rendered the capa- 
bilities of the screw no longer a 
matter of doubt. j 

Other patents were subsequently! 
taken out, and many experiments i 
made. In 1838, Mr, Ericsson had 
already obtained a patent for a pro- 
peller consisting of six blades, set 
at equal distances round a cylinder 
concentric with the axis, 
©crew-cutting MacRine. The ma- 
chinery adapted to this purpose 
varies in construction according to 
the notions of the different makers, 
but the general principle is the ; 
same in all, the difference consisting 
in the method of carrying it into 
effect. The machine is a compound 
of the * slide-rest* and lathe, with a 
train of wheels to give motion to the 
former. The metM to be cut into a 
screw is placed between the centres 
of the lathe in the usual manner, and 
tli3 cutting-tool is fixed upon the 
slide rest, which has its lower side 
made parallel to the centre line ; the 
upper slide is onlj’’ used for adjusting , 
the cutting-tool. The screw of the j 
lower slide has motion communicated 
by the train of three or more wheels ; ! 
the first, or driving wheel, is fixed on 
the mandril of the lathe, and the last 
of the train is fixed on the end of the 


slide-screw; the other wheels are 
intermediate wheels. The pitch of 
the screw to be cut, or distance 
between the centres of two consecu- 
tive threads, is the space traversed 
by the tool during one revolution of 
the work, and is regulated by the 
sizes of the wheels, which must there- 
fore be changed for every distance in 
pitch. 

The perfection to which screw- 
cutting has been brought, is mainly 
attributable to the application of the 
slide-rest; and the beautiful and 
accurate screws, of all sizes, pro- 
duced by the screw-cutting machine, 
have contributed in no small degree 
to the perfection of our machinery in 
generm, and more particularly to 
that of astronomical instruments. 

There are also other machines, 
called screwing machines, for screw- 
cutting, which perform work of a 
much rougher description, such as 
cutting short screws or bolts, for 
fastening together the flanges of 
pipes, etc. The machine consists of 
a strong iron frame, which carries a 
mandril somewhat similar to that of 
a lathe, driven by a band passing 
over a pulley. The head of the bolt 
to be screwed is held by a clamp at 
the projecting end of the mandril, so 
that it revolves with it as in a 
lathe, the only difference being, that 
it is held at one end and free at the 
other. The dies, or two hardened 
steel pieces, wliich together form a 
nut, with the grooves lengthwise 
for cutting, are placed in a small 
frame, across the machine, supported 
by two guides projecting from the 
machine frame, one on each side 
level and parallel with the bolt. 

When the machine is set in motion, 
the small cross frame is brought 
forward, and the end of the revolving 
bolt is made to enter the dies, which 
are pressed upon it by set-screws; 
and as their cutting edges take effect 
on the bolt, the frame is carried 
forward on the guides till it has 
moved the required length; it is 
brought back by reversing the 
motion of the machine, and the dies 
are tightened for another cut : this 
operation is repeated until the screw 
is of the required diameter. By 
fixing a tap, or cutting-screw, to the 
mandril, in place of the bolt, and 
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holding a nut by the screws in the 
cross-frame, the machine is made to 
cut internal screws. 

Seribmg, a term applied to the edge 
of a board when fitted upon any 

surface. In joinerif, the act of 

fitting one piece of wood upon 
another, so that the fibres of both 
may be perpendicular to each other, 
and the end cut away across the 
fibres, so as to fit upon the slide of 
the other. 

Scnri, in mining^ a small vein. 

Scroll, the name given to a kind of 
ornament of general use, which re- 
sembles a band arranged in undula- 
tions or convolutions. 

Sculpture is the art of carving wood 
or stone into images. It is an art of 
the most remote antiquity. To make 
a distinction between carving and 
sculpture, the former belongs ex- 
clusively to wood, and the latter to 
stone. In examining the various 
sculptures of the Egyptians, it is 
found that a general character pre- 
vails throughout their outlines s 
many valuable specimens remain to 
attest their greatness in this art. 
It is to the Greeks that great su- 
periority is due. The art of sculp- 
ture was probably influenced by the 
operation of climate upon the hu- 
man frame. As the violent heats 
of the torrid zone and the exces- 
sive cold of the polar regions are 
unfavourable to beautj*, it is oul}’ 
in the mild climates of the tem- 
perate regions that sculpture ap- 
pears in its most attractive charms. 
The Greeks were pre-eminently 
the highest cultivators of the art 
of sculpture. The Romans dis- 
played f^eat talents for statuaiy ; 
suteeqnently the Italian masters 
show^ their eminence in the art ; 
and in our own country the works 
of Westmacott and Cnantrey be- 
long to the distinguished English 
Schooh Carving in wood exists 
in the fine and most elaborate 
works of Flemish masters, and those 
of Gibbons and others of England 
are of eqoal talent in this pleasing 
art. 

The Grecian marbles in the British 
Museum have given so much grace 
to British ai% and to execution in the 
art generally, that a short descrip- 
tjfin of and their connection 


with architecture, will not be unac- 
ceptable. 

We learn from Athenian Stuart, 
that * the Temple of Minexwa, called 
the Parthenon and Heeatompedon, 
was built during the administration 
of Pericles, who emploj'ed Callicratej 
and Ictinus as architects, under 
Phidias, to whom he committed the 
direction of all works of elegance 
and magnificence. It has been 
celebrated by some of the most 
eminent writers of antiquity, whose 
accounts are confirmed and illus- 
trated in the descriptions given us 
by those travellers who saw it almost 
entire in the last century. Even in 
its present state, the spectator on 
approaching it will find himself not 
a little afiected by so solemn an 
appearance of ruined grandeur. Ac- 
customed as we were to the ancient 
and modem magnificence of Rome, 
and by what we had heard and read, 
impressed with an advantageous 
opinion of what we were come to see, 
we found the image our fancy had 
preconceived greatly inferior to the 
real object. 

* This temple, the most costly 
and highly finished example of the 
Boric order, perhaps the largest 
octastyle temple of antiquity, had 
the advantage of the great mind 
of Phidias. It is to Lord Elgin’s 
enterprise and enthusiasm for art 
that England owes the unique trea- 
sures deposited in the British Mu- 
seum. Pausanias remarks, “ On 
entering the temple called the Par- 
thenon, all the works in what are 
termed the pediments (eagles) seem 
to relate to the birth of Minerva ; 
those behind represent the contest 
of Neptune and Minerva concern- 
ing Attica ; but the statue itself (of 
the goddess) is formed of ivoiy and 
gold.” Pausanias then proceeds to 
a minute description of the chrys- 
elephantine statue, notices other 
monuments of art, describes the 
Erechtheum, and enlarges on the 
colossal bronze Minerva by PMdiaa 
called Promachus, etc. The beauty 
of the marble of the mountains sur- 
rounding^ Athens, particularly tliafc 
of Pentdicus, from which the temple 
Parthenon was wrought, must have 
given a great zest to the Athenians 
in the cultivation of the refinement 
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of arcMtectural design: -mtli more 
brillianCT', it is almost capable of 
receiving the bigb dnisli of ivory. 
According to Pliny, Diopccnns and 
Scyllis, born in Crete about the 50th 
Olympiad, b.c, 578, were the first 
sculptors distinguisiied in working 
marble, and to them are also attri- 
buted the earliest statues of ivory 
and gold. Of the part Phidias had 
m the design of the Parthenon 
temple, and in the production of the 
sculpture in particular, a diversity of 
opinion has existed. It has been 
supposed that the whole of the sculp- 
tural decorations are the “undoubted” 
productions of that great artist, thus 
conveying to them a charm, from 
the association of that great name, 
which the unequal execution does 
not entitle portions of them to re- 
ceive: others assert that he had 
nothing to do with the works, but 
that he may have designed the 
sculpture. However, the words 
“ skilful sculptor in marble ” have 
been applied by Aristotle to Phidias, 
in opposition to “ statuary,” given 
by him ;to Polycletus, whose works 
were principally in bronze, in order 
to strengthen the probability of his 
having executed the marble sculp- 
ture of the Parthenon. Pliny states 
Phidias to have been the first who 
displayed and perfected the toreutic 
or sculpture formed by the com- 
bination of metals and other materials. 
The fertility of genius of this great 
sculptor, who was equally skilful in 
every department of bis art, was sur- 
prising. He was, at the period of the 
erection of the Parthenon, engaged 
in so many and such various monu- 
ments belonging to the toreutic art, 
that his attention must have been 
occupied by them to so great a de- 
gree, that any but a general superin- 
tendence of the designs of the temple 
can scarcely be supposed possible. 
When executing the Minerva of the 
Parthenon, he had already completed 
or was engaged on, besides many 
other statues and groups in ivory 
and gold, five other statues of that 
goddess, probably all of them colos- 
sal, of which the Minerva Proma(3hus, 
in bronze, in the Acropolis, must 
have been upwards of 50 feet in 
height, having been seen from the 
gea. The passage ot Plutarch, de- 


scribing the artists of the structures 
of Pericles, is, “Phidias directed and 
superintended all the works of him 
(Pericles), although they had great 
architects and artificers ; for Calli* 
crates and Ictinus executed the 
Hecatompedon, or Parthenon,” * 
Scum. ( Wine.') During the fermen- 
tation of red wine, the skins, stones, 
etc., are brought to the surface by 
the carbonic acid : this is called scum. 
Scumbling is giving a kind of rough 
dotted shadow to trees, grass, gravei- 
walks, etc., in a drawing when it is 
nearly finished. It is performed with 
a brush having some dark-hrown 
colour in it, but nearly dry. The 
hairs of the brush are spread apart, 
then held in a slanting direction, and 
sweptlightly over the foreground, or 
where the’shadows are wanting. This 
is practised by some artists with ecu* 
siderahle eftect. 

Scuppers, holes cut through a ship’s 
side for throwing off the water from 
the pump. They should be disposed 
clear of the guns, standards, the ports 
below, gangway's, etc. 

Scutcheon, the shields represented in 
heraldry. 

Scuttles, holes cut in divers parts of 
the decks, exclusive of hatchways 
and ladderways; likewise holes cut 
through the ship’s side for air. 
Soyricum Marmor, a name given by 
the ancients sometimes to a whiter 
and sometimes to a yellowish marble ; 
both used in the public buildings of 
the Komans, but seldom in statuary, 
not being capable of receiving a high 
polish. 

Sea. The sea covers about three- 
fourths of the entire surface of the 
globe. The specific gravity of sea- 
water is about 1'0277 j the water of 
closed seas into which many rivers 
fall is lighter, as that of the Black 
Sea and the Baltic. The water of 
the Mediterranean is more salt than 
that of the Atlantic, containing about 
4T8 per cent., while that of the 
Baltic contains only l'i8 per cent of 
salt. There are also other mineral 
substances in sea-water, as iodine, 
bromine, magnesia, lime, etc., and 
many of the metals in snxall quanti- 
ties. The temperature of the air over 
the sea in those latitudes has been 
proved by observation to be more 
uniform than that of the air over tlie 
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the plate can then be drawn clown 
so that the keyhole is exposed. The 
plate is countersunk to receive the 
* seal,’ which is a small square piece 
of glass, held in position, when the 
plate is pushed home, by the grooves 
in which it slides. The seal, there- 
fore, covers the hole through 'which 
alone the spring catch is accessible, 
and this cannot be released until the 


land ; places near the sea have there- Seal, a device or an engraved inscrip- 
forc a more uniform climate than tion : also its impression made on 

those at a considerable distance from wax. Kings, bishops, and prelates 

it. This arises from the action of were accustomed to use their several 

the Gulf-stream. The waters of the devised seals. Cities, towns, cor- 

tropical Atlantic are warmed by con- porations, companies, institutions, 

tact with the shores washed by it, and public bodies, had their seals, 

and the 'warmer -ivater tends to- Privy or individual seals were also 

wards the Pole, but by the motion of frequent use, and some very 

of tlie Earth is throwm over upon the curious seals exhibit much beauty 

coast of Europe. The sea on our and ingenuity. That represented 

southern and western shores is always in the annexed engraving is the 

several degrees -warmer than that on seal of Michael Stanhope, who vras 

the eastern coast, and warmer than Vice-Admiral of Suffolk in the time 

the land itself. of Queen Elizabeth. 

Boa-wax. (See Bitumen,') 


Seal-Iiock, an American invention of 
very great utility. The seal-lock is 
one in which the keyhole admits 
of being completely covered by a 
sliding metal plate, which when 
pushed fully into its place is retained 
there by a spring-catch. In this 
plate there is a small hole, through 
which the catch maybe pressed back 
hy a pin attached to the key, and 
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seal is broken. So long as no seal is 
inserted the lock remains an ordinaiy 
lock, fit for all ordinaiy purposes. 
When the security given by the 
patent is desired, a seal is dropped 
into the place prepared for its recep- 
tion before the sliding plate is closed. 
When this has been done no one, 
neither the owner nor any other 
person, can apply the key until after 
the seal has been destroj^ed. So 
long as the seal is intact there is 
absolute certainty that the lock has 
not been tampered wdth. 

The seal itself is a piece of common 
window glass, marked on the back 
with a letter and number, and also 
with various irregular dots and 
splashes, in a sort of chocolate colour. 
These marks are backed up by a 
white ground, and the whole is 
burnt in, so as to become part of the 
glass, and indelible. Each seal is 
about half or five-eighths of an inch 
square, and a large sheet is made at 
once, the separate seals being after- 
wards cut out with a diamond. The 
lettering and numbering are con- 
ducted on the same principle as on 
Bank of England notes, so that no 
duplicate of a seal will ever be made ; 
and the dots and splashes are acci- 
dental in shape and position, being 
sprinkled on at haphaiiard. Before 
the seals are cut the entire sheet is 
photographed, and the printed photo- 
graph is perforated like a sheet of 
postage stamps. The purchaser of 
the seals is supplied also with photo- 
graphic facsimiles, so that he can 
send one of these, and not only the 
letter and number, to any person 
whose business it may be to verify 
the security of a package. For ex- 
ample, goods consigned "to a distance 
might be sent in a box with a sealed 
lock, and a photograph of the seal 
might be enclosed to the consignee 
with the invoice. The consignee, on 
producing Ms photograph, w’ould 
satisfy himself that the lock had not 
been opened, and the carrier would 
be relieved from the possibility of 
claims for the loss or abstraction of 
goods which the package had never 
contained. 

The essence of the security which 
the seal afibrds is, therefore, a cer- 
tainty that no key has been inserted 
into the lock during a given time. 


The principle may be applied to a 
lock of any kind, any strength, or 
any quality. What it does is to 
render the Ikeyhole inviolable, or, at 
least, to show that it has been invio- 
late. Of course, the seal is easily 
broken, a smart tap being sufficient 
for the purpose; audit is protected 
on this account in the padlock 
manufactured by the patentees by a 
strong cover which fastens down 
with a spring catch. When the seal 
is broken no proof is afforded that 
the lock has been opened ; but, as 
long as the seal is entire, there is 
posRive proof that the lock has not 
been opened. 

In the United States the seal-lock 
is extensively employed for many 
public and private purposes. It is 
used by some of the chief railway 
companies for the protection of 
their parcel vans, by the Custom- 
house for goods bonded or in transit, 
by returning officers for the ballot- 
boxes, and by private persons for 
securing important matters which it 
is necessary to intrust to the custody 
of others. A box of deeds or papers 
left with a banker or lawyer, and a 
plate-chest or wine-cellar left with 
servants in the absence of the pro- 
prietor, may serve as illustrations of 
such uses. For deed-boxes the ar- 
rangements for affixing the seal are 
particularly neat, not to say orna- 
mental, in their character. 

Seam, in mining, a name given to a 
bed in distinction to a vein or lode. 

Seams, the opening between the planks 

when wrought. The clippings 

which fal 1 from woollen rags under the 
scissors of the rag-sorters who pre- 
pare them for the machine. 

Searcher, an instrument for examin- 
ing ordnance ; a tool for examining 
the hoof of a horse. 

Sebipira, or Sipopira, a tree grow- 
ing in Brazil, the bark of which is 
used for tanning. 

Secant, a true line that cuts another 
or divides it into two parts. 

Secco, that kind of fresco painting, 
in which the colours have a dry 
sunken appearance, owing to the 
colours being absorbed into the 
plaster. 

Secondary Oolotirs: in paintingf 
secondary colours are those produced 
by the mixture of pigment oi any 
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two primary colours in equal pfo^ 
portions; but if eitber predominates, 
a neutral tint is produced instead of 
a so-called secondary colour. 
Secondary Tints, subdued tints, 
grays. 

Second Bistanee, middle distance. 
Section, a vertical plan of the interior 
Of a building, of a piece of country, 
of a mine, or indeed of any stnictuiy 
natural or artificial, showing it as it 
would appear upon an upright plane 
cutting through it» .Sections are 
almost as indispensable as plans ; 
in hiiildlngs they show the thicknesses 
of the wails, and, in addition, those of 
the ceilings and floors; and also 
||j 1 heights, both of the rooms them- 

selves and of doors and 'windows ; 
—moreover, the forms of the ceil- 
ings, whether flat, or coved, or 
vaulted. In one respect, too, a 
section partakes of the nature of an 
elevation, the plane parallel to the 
Kne of section being an elevation of 
the interior, or rather consisting of 
as many elevations as there are se- 
parate rooms or divisions. Sections 
may be described as either furnish- 
ed or unfurnished; the latter show 
only construction and the strictly 
architectural parts; wherefore, if 
the side of a room happens to be 
quite plain, without door, chimney- 
piece, or other feature, that side or 
I space -Nvill be a blank, or little better. 

^ Furnished sections, on the contrarj', 

exhibit, besides what strictly be- 
longs to the architecture and its 
decoration, mirrors, pictures, sta- 
tues, furniture, draperies, and all 
other accessories. The number of 
sections required depends upon the 
nature of the plan, and what may 
be worth showing. If the design 
be worthy of it, there should be as 
many sections as will suffice to 
show every side of every principal 
apartment; though it may not be 
necessary to repeat the entire sec- 
tion through every floor. Sections 
are the delictcz of architectural il- 
lustration. 

Sector, in geometrt/, an ihstrument of 
wood or metal, with a Joint and 
sometimes a piece to turn out and 
make a true square, with lines of 
sines, tangents, secants, equal parts, 
rhombs, polygons, hours, latitudes, 
etc. 


Sedilia, a name for a seat : the term 
is applied to the seats for the offi- 
ciating priests, inserted (and some 
ornamented) in the south -wall cf a 
church. 

Segment of a circle, any part of a 
circle hounded byan arc and its cliord, 
and either greater or less than a 
semicircle. 

Segment of a sphere, any part of a 
sphere cut ofl’ by a plane, the sec- 
tion of which, with the sphere, is 
always a circle. 

Sel- Admirable. Glauber’s salt -^vas 
so called. 

Selbite, called also I*lata Az%d^ a 
silver ore which consists chiefly of 
silver carbonate, found in Me'xico 
and Baden ; it is of an ash gray or 
black colour. 

Selenite, a transparent variety of 
gypsum, often beautifully crystal- 
lised. Selenite was employed in- 
stead of glass by the ancieub?. 

Selenium, a rare substance found in 
1818 by Berzelius, in the sulphuric 
acid ofS'weden. It has many of the 
properties of sulphur, and has a red- 
dish-brown colour, with a smell like 
horse-radish. The action of light 
materially modifies the po'iver of this 
substance to conduct electricity. 

Sella Cumlis, a chair of state. 

Selvedge, corrupted to Selvage. List; 
the edges of a woven fabric. 

Semaphore, in mechanics, a name 
given by the French to one form of 
telegraph, and adopted in England 
to signify any machine to com- 
municate intelligence by signs or 
signals. Although the Electric Tele- 
graph has supei’seded ever>^ other 
form of telegraph, the semaphore 
is still used on shipboard to signal 
from one ship to another. 

Semicircle, half a circle, or the area 
comprehended between a diameter 
and the semi-circumference. 

Semi-opal, a variety of opal which 
is only translucent at the edges. 

Semi-ordinate, in conic sections, a 
line drawn at right angles to and bi- 
sected by the axis, and reaching from 
one side of the section to the other, 

Seneca Oil, a petroleum, found at the 
Seneca Springs in North America. 

Senegal root, the bitter . root of 
Cocculus Bakis, found in Africa. 

Senegal gum, a gum which exudes 
from one of the Acacia. 
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Sepaxatiag trommel, a kind of 
sieve for separating the small coal, 
or small ore, from the large. 

Sepia, Seppia. Thispigmentis named 
after the sepia or cnttie, which is called 
also the ink-fish, from its affording a 
dark liquid, which was used as an 
ink and pigment hr the anciente. 
From this liquid our pigment sepia 
is obtained; it is brought principally 
from the Adriatic, but it may be ob- 
tained from the fish on our own 
coasts ; and it is supposed that it 
enters into the composition of the 
Indian ink of the Chinese. Sepia is 
of a powerful dusky-brown colour, of 
a fine texture : it works admirably m I 
water, combines cordially in other 
pigments, and is very permanent, 
it is much used as a water-colour, 
and in making drawings in the 
manner of bistre and Indian ink, 
but it is not used in oil, in which it 
dries very reluctantly. 

Sepiolite, another name for meer- 
schaum. , . . 

Septaxia, masses of siliceous clay with 
veins of calc-spar. These nodular 
masses are collected and subjected to 
calcination in kilns, when they form 
good cement stones. Analysis shows 
that they consist of 55 parts of lime, 
38 of alumine, and 7 of oxide of iron. 
Beptuagint, the Greek version of the 
books of the Old Testament, so 
called because the translation is 
supposed to have been effected by 
seventv-two Jews, who are usually 
called the seventy interpreters. 
Sepulclare, a grave, tomb, or place of 
interment. Extreme attention to 
the sepulture of deceased friends 
characterised nations from remote 
antiquity, and to be deprived of 
it was accounted a very degrading 
circumstance. The Romans were 
prohibited by a law from buiyung 
their dead within the city ; and it 
was a field that the father of the 
Jews purchased for the sepulture 
of his wife. The ancient tombs 
of the East are remarkable for 
their durability, and, in some in- 
stances, their beauty: they are 
monuments on which the^ lapse of 
ages effects no change: in many 
instances hewn in the solid rock, 
they are calculated for duration 
equal to that of the hills in which 
they have been excavated. In a 


garden, hewn out of a rock, was 
the sepulchre of J esus. 

As an instance of ^ the^ style of 
modem sepulture, which is rapidly 
extending, may be mentioned the 
Cemetery of Pbre la Chaise, at Paris, 
which comprehends above 150 acres, 
thickly studded ■with chapels, tombs, 
and monuments, beautified with 
winding walks, curtained with lofty 
shady trees, and adorned with plants 
and evergreens. It contains nearly 
16,000 mausolea built of the finest 
granite, sandstone, and polished Car- 
rara marble. Our own cemeteries are 
now formed upon this plan. 

Serges, the great wax candl«^ burnt 
before the altars in Roman Catholic 
churches. . 

Serioite, a mineral of a greenish or 
yellowish white colour; it has a silhy 
lustre: is found in the schist of the 
Taunus range in Western Germany. 
Some suppose it to be the same as 
Bamourite. 

Serpentine, the ophites^ or serpent- 
stone of the ancients. It consists of 
two-thirds of silicate of magnesia, 
with from twelve to twenty per 
cent, of water. It is coloured by iron 
and chromium. Conemarra marble 
is an example of serpentin^ and 
Kynanee Cove at the Lizard Point, 
Cornwall, is a mass of it. 

Serrated, having an edge like the 
teeth of a saw. ^ 

Service Tree. This is a kind of thorn, 
and produces a berry which is edible. 
The wood is very hard, heavy, ^d 
useful, of a red-brown colour, and is 
very much like the English syca- 
more. ^ , . 

Serving, fa navigatwn<f encircling a 
rope with line or spun-yarn, to pre- 
vent its being chafed. 

Sesame Oil, the oil of the seeds ot 
the Sesanjie orientale, a plant culti- 
vated in hot climates. It is a fatty 
non-drying oil, has no smell, tytes 
slightly of hemp, and is of a yellow- 
ish colour. It is upd,in India, 

■ where the plant is indigenous, as an 
ariicle of food : it is also us^ for 
! adulterating olive oil, for burning in 
' lamps, and in soap-making. 

' Set-off, or Offeet, the part of a wa l, 

etc., which is exposed horizontally 
I when the portion above it is reduced 
i in thickness. . , , , 

X Setting, fixing black-lead or crayon 
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drawings. This is done by passing with this work, and which is there- 
some material over the surface of the fore here quoted, 
drawing ; there are several inodes, * Let the greater diameter, or that 

but one of the most simple and most of the upper part of the section, 

generally adopted for pencil-draw- equal 1 ; the less diameter, or that 

ings is passing them through milk. of the bed of the sewer, equal *5 ; 

Severey, a bay or compartment of a and the entire height of the section 

vaulted ceiling, equal the sum of these, or 1*5. Then 

Severite, an argillaceous mineral strike a semicircle of 1 diameter for 

found at Saint Severe in France in the head or arch of the section, and 

masses below the tertiaiy’’ gypsum. 120° of a circle of *5 diameter for the 

Sewers are subterranean passages or invert; connect the arch and invert 

channels for the conveyance of waste with side ares of 1*5 ratlins, the 

waters and other matters from towns centres of these side arcs being on 
and buildings. In order that a sewer the produced horizontal diameter of 

shall act with efficiency and promote the top arch. These arcs will be 

the rapid discharge oY the matters truly tangential, both to the arch and 

committed to it, it is necessary that invert, and will complete a section 
it be constructed thoroughly imper- well adapted for the practical pur- 
meable throughout its entire length, poses of the sewer, and, being so ex- 

that its interior surface be even and treraely simple in its construction, 

smooth, and present no impediments peculiarly ready of application by 

to the sevrage, and that its vertical workmen in forming and using tem- 

deelinatiou be sufficient to prevent plates, and in testing the accuracy 

any suspension of the current. The of the work as it proceeds. The 

sectional .area of the sewer should be proper size or sectional area of sewers 

amply sufficient to contain the entire is determinable upon the quantity of 

volume of the sewage, and its form sewage, and the velocity of its pas- 

such as will best secure its action sage, which latter element depends 

with the minimum contents. The Jointly upon the rate of declivity at 

form of a sewer should be adapted to which the sewer is laid, and the 

resist the utmost pressure to which volume of water in motion. Tlie 
it may be exposed externally from quantity of sewage to be conveyed 
the surrounding materials in which from a town is made up chiefly of 
I it is constructed; and ready access the bulk of the water supplied to the 

should be afforded at intervals for population,thecxcrementitious mat- 
examining its condition from time to ters produced, and the quantity of 

time, and detecting and removing rain-water falling upon the surJace. 
any obstruction which may possibly The maximum quantity thus accru- 
occur to the immediate passage of ing during any given period of time 
'I the sewage. Hence rectangular forms will determine the minimum capacity 

are utterly inapplicable for these of the sewer, calculated in combina- 

works, the section of which should tion with the rate at which the pas- 

be entirely curvilinear: and theory sage can be effected; ■while, oii the 

and experience Imve concurred^ in other hand, the minimum quantity 

appointing a sectional form, similar thus accruing will limit the proper 

to that of the egg, as best fuffilling radius of the invert of the sewer, so 

the conditions of strength to resist that the friction of the water against 

the external pressure, and (the the surface of the sewer may be rc- 

smaller curve being placed down- duced in proportion to the total bulk 

wards) to produce the most activity of the sewage. All Junctions of one 

in the current when the quamtity of line of sewer with another, and all 
^wage IS reduced to the minimum, changes of direction whatever, should 

i he simplest and best rule for ob- be formed with curves of the greatest 

taming with circular curves a true possible radius, experiment having 

oviform section for proved that the current is impeded 

sewers is that given in the ‘Kudi- in proportion as the radius of curva- 

mentary Treatise on the Drainage ture is reduced, and that angular 

J^wage of Towns and Build- junctions are still more mischievous 

mgs, belongmg to the same series in suspending the proper action of 


I 
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tbe chaimol. Thus in a sewer 2 feet 
6 inches wide, a stream having a 
velocity of 250 feet per minute suf- 
fers a "resistance from a rectangu- 
lar change of direction three times 
that produced wntli a curve of 
20 feet in radius, and double that 
produced with a curve of 5 feet 
radius. The inevitable effect of sus- 
pending the motion at these junc- 
tions is that the solid particles be- 
come deposited, and form a perma- 
nent bar, requiring some extraordi- 
nary action or force of water to 
remove it. 

* It is usual to distinguish sewers 
according to their size and functions, 
as first class, or main sewers j se- 
cond class, or collateral sewers ; and 
third class, or branch sewers ; "while 
the smaller channels for conveying 
the contributions from individual 
tenements are termed drains. The i 
same rules will apply equally to all I 
of these as far as their proper objects 
are concerned, although the peculiar 
construction to be adopted will of 
course depend to some extant upon 
the actual size of each channel. For 
the larger sewers, constructions of 
brickwork are commonly used. These 
require careful formation, and to be 
accurately jointed, and the interior 
of the invert at any rate smoothly 
formed with a hard-diying cement. 
For smaller channels or drains and 
branch sewers, whole pipes of glazed 
stoneware are coming into extended 
employment, and, if truly formed 
and carefully laid and jointed, these 
form very superior ducts for the pas- 
sage of the sewage. By the use of 1 
these pipes, the essential qualification ' 
of impermeability is better secured 
than with brick s*ewers, the repeated 
joints of which need great labour 
and care in construction, and, if 
formed with inferior mortar, soon 
become imperfect. As necessary 
appliances to all sewers and drains, 
efficient traps or apparatus to pre- 
vent the escape of the noxious gases 
engendered within the channels are 
really indispensable, and these are 
required to be simple in construc- 
tion and unerring in their action. 
The entire subject of the sewage of 
towns and buildings is now first re- 
ceiving the attention due to it as a 
necessary condition to the public 


health ; and when this important 
branch of engineering science shall 
have been thoroughly investigated 
by qualified public officers, w’c may 
hope for the most useful and salu- 
tary practice, based upon correct 
principles, and for corresponding 
amendment in all that pertains to 
the subterranean ways of our cities, 
towns, and dwellings".’ 

Palladio says, ‘ The great common 
sewer or the general receiver or sink 
of all the filth of Ptome wms near the 
Senatorian bridge, called S. Marca, 
a performance of Tarquinius Super- 
bus. Authors tell strange things of 
its largeness, viz. that a full-laden 
haj^-cait could drive through it: upon 
measuring, I have found it to be 16 
feet diameter. Into this all other 
servers of the city do empty them- 
selves, which is the reason that 
sturgeons taken between the Senato- 
rian and Sublician bridges are bettor 
than others, feeding on the filth 
coming out of this great sewer.* 

The Legislature have taken up 
the subject of purif 3 ’’ing the Thames 
and of draining London, and placed 
funds at the disposal of the Metres* 
politan Board of Works ; so that the 
task is now fairly in hand, and is pi’O- 
ceeding satisfactorily and it is to l>e 
hoped successfully. The sewage of 
London is carried direct to Barking 
Creek. The district around Chelsea 
and westward of it being very low, 
a low-level sewer had to be con- 
structed, and from this all the sew- 
age is now pumped into the high- 
level sewer (except a district now 
being connected) and carried directly 
away from the metropolis. 

Sextant, in geometry, the sixth part 

of a circle. In navigation^ etc., an 

astronomical instrument made like 
a quadrant, but containing only sixty 
degrees. 

Sfregazzi. ‘A term applied to a 
mode of glazing adopted by Titian, 
and other old masters, for soft 
shadows of fiesh, etc., and which 
consisted in dipping the finger in the 
colour, and drawing it along the 
surface to he painted with an even 
movement.’ — FairhoU. 

Shack, in mining, hollows occurring 
in the veins; sometimes they are 
, filled witlr loose stones and gravel. 

Shackle holt, a bolt to close the open 
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chain link or shackle, when the two 
are brought together. 

Shackle, Chain ShacHe, an open 
chain link to connect the two ends of 
chains. , , « 

Shaft, hi (trcMteciurej the body of a 
column or pillar ; the part between 
the capital and base. In mediaeval 
architecture the term is applied to 
small columns clustered round pil- 
lars, or used in the jambs of doors 
and "windows. — “In a 

large axle, in contradistinction to a 
small oni^ which is called a spindle : 
thus we say, * the shaft of a fiy- 
wheeV *the spindle of a pinion.’ 
Shafts are said to be lying when 
they are in a horizontal direction, and 

vertical %vhen tliey are upright.- 

In metallurgy^ the vertical chamber 

of a blast furnace. In minijigi the 

perpendicular entrance to a mine or 
colliery. Shafts may he according to 
the purposes for which they are used, 
either for engine shafts, winding 
shits or drawing shafts, and ac- 
cordingly as they are used to allow 
the passage of air up from, or down 
into, a coal mine, they are called 
upcast shafts or downcast shafts* 
Shafted impost : according to Pro- 
fessor WiUis, * those imposts which 
have horizontal mouldings, the sec- 
tions of the arch above and of the 
shaft or pier below such horizontal 
mouldings being different.’ The 
latter point is the distinction between 
what he terms shafted and handed 
imposts : * in banded imposts, the sec- 
tions above and below the impost- 
moulding are alike, the shaft or 
pier seeming to pass through its 
capital.’ _ . 

Shagreen, Chagrin. The true Ori- 
ental shagreen is essentially different 
from all modifications of leather or 
parchment. It approaches the latter 
somewhat, indeed, in its nature, since 
it consists of a dried skin, not com- 
bined ^vith an}' tanning or foreign 
matter whatever. Its distinguishing 
characteristic is having the grain, 
or hair side covered over with small 
rough round specks or granula- 
tions. „ , 

Shaken, plank or timber which is full 
of clefts, and will not bear caulk- 
ing or fastening; generally called 
shakey. 

Shaking apparatus. In mining, as 


tables, frames, etc., which are kept 
in constant agitation in order to 
fiicilitate the separation of the ores 
and waste 

Shale, a hard, black pbstance of a 
slatv structure, occurring most com- 
monly in the coal measures. Sdmt, 
Slate, Shale are general terms for 
rocks of different mineral ingre- 
dients, but of similar physical condi- 
tions. 

Shambles, stalls on which butchers 
expose their meat for sale. The 
shambles, or market-place for the sale 
of flesh, at Frankfort-on-the-Maiiie, is 
a curious and ancient example of 
early shambles. 

Shamoy, or Ohanaois X«eather, the 
skins of goats, does, and chamois 
prepared in a particular manner. 
Shank, the space between the channels 
of a trigl3'ph. 

Bhan.k-paiD.ter, a chain bolted to the 
top-side abaft the cat-head, to lower 
the anchor of a ship. 

Shea-butter, a fat obtained from the 
nuts of the Bassia BarMi, a tree 
growing in Western Africa. The 
kernels, which consist almost entirely 
of fat, are boiled in water and then 
pressed ; its colour is a greenish 
white. , .. , 

Shear Steel, refined steel, tilted 
steel. , . 

Sheave, in mechanics, a solid cyiin- 
dricaJ wheel, fixed in a channel 
witliSfi a block, and movable about 
an axis ; being used, in connection 
with suitable tackle, to raise heavy 
w'eights, or to increase the me- 
chanical powers applied to remove 
any load. 

Sheers, in mining, two very high 
pieces of wood, placed in nearly a 
vertical position in each side of a 
shaft, and united at the top, over 
which, by means of a pulley, passes 
the capstan rope: this is for the 
convenience of lifting out, or lower- 
ing into the shaft, timber or other 
things of great length and weight. 

Jn ship-building, etc., are masts 

or large spars set across each other at 
the upper ends, with pulley-blocks 
and ropes or chains adjusted, by 
which contrivance the heavy bodies, 
such as frame-timbers, masts, etc., 
are raised. 

Sheer-hulk, in the navy, kn old 
ship cut down to the lower deck, and 
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jSfcted up with a pair of sheers, for 
the purpose of taking out the lower 
masts of ships. 

Sheer-strake, the strake under the 
gunwale in the top-side; it is gene- 
rally worked thicker than the rest of 
the "top-sides, and scarfed between 
the drifts. 

Sheet, in namgation, a rope fastened 
to one or both comers of a sail, to 
extend and retain it in a particular 
situation. 

Sheet Anchor, in. navigation, the 
largest anchor of a ship. 

Sheet Iron, iron reduced by rolling 
to sheets of various degrees of thin- 

I ness. 

‘ Sheet Lead, lead reduced by rolling 

to a sheet ; used for covering roofs 
and the like. 

Shell-lac, a resin of a deep red colour, 
which is found on the twigs of the 
Indian fig, and some other plants. 
It is produced by the punctures of a 
small insect which feeds on the 
plants. The state in which it is 
found is the silck-lac of commerce ; 
this is pounded in water, and then the 
granules are dried ; this is seed-lac •. 
the seed-lac is then put in a bag and 
melted over a fire and dropped on a 
smooth surface; this produces the 
scales known as shdldae, 

I Shell-sand, sand formed of broken 

! and triturated shells. It is much 

used as a fertiliser. 

Sheriff's Posts, two ornamental 
posts or pillars, formerly set up one 
; on each side of the house of a sheriff 

I or chief magistrate, . 

Bhift, in mining, the time a miner 
works in one day, usually eight 

hours. Of timber or plank, is over 

launching without either jnece being 
reduced, as the timbers of the frame, 

5 or plank in the bottom. 

Shingle, coarse sand and pebbles de- 
! posited by the surge, accumulating 

j in banks and forming dangerous 

shoals. Lieut.-CoIonel Reid, in the 
second volume of the ‘Professional 
. Papers ' of the Corps of Roj^al En- j 

gineers, makes the following obser- j 
vations of the moving of the shingle I 
of the beach along the south coast of 
England:— 

“ The prevailing winds being 
westerly, and the highest seas roll- i 
ing firom the south-west, the pebbles 
of the beach are gradually carried to | 
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the eastward, and a constant supply 
is famished by the falling away of 
the cliffs. On this coast, therefore, 
groins so constructed as to prevent ; 

the moving shingle from pressing to ; 

the eastward cause an accumulation ■ 

of pebbles. 

‘It has been ascertained, from 
observation, that the pebbles of the 
Devonshire coast are forced to the 
eastward, along the coast of Dorset- 
shire, as far as the Chesil Bank. : 

The Bank is not composed of cal- 
careous pebbles, but mostly of J 

siliceous stones, worn to a very ; 

I remarkable degree of uniformity of 

shape and also of size (when taken ; 

from the same point) by long attri- 
tion upon the coast. The largest , ^ 

pebbles have been carried furthest [ 

to the east ; and the regularity with | 

which they are arranged according f 

to their size, is very remarkable. ^ ‘ 

‘The progress of the shingle is 
here first arrested by the Isle of 
Portland, owing to the projection 
of that point of land in a line some- 
what to the westward of south, and 
the shingle bank stops just where 
the land trends in a south-west 
direction. 

‘ The Isle of Wight, and the strong 
current running through the Needles, 
here again a second time stop its 
eastward movement ; and it forms, 
nearly in the mid-channel, a shoal 
called the Shingles, the easternmost 
end of -which becomes heaped up 
into an island, varying in shape 
and size \Yith every storm,’ 

Shingles, in house buildings, small 
pieces of wmod saw^ed to a certain 
scantling, used in roofing, instead of 
tiles or slates. 

Shingling, condensing the iron 
bloom by heavy hammers. 

Shittim wood, a valuable kind of 
timber, of which, according to Moses, 
the greater part of the tables, altars, 
and planks belonging to the taber- 
nacle were made: it ^ows in the 
deserts of Arabia, and is like white- 
thorn in its colour and leaves, but 
not in size, as the tree is so large 
that it affords very long planks : die 
wood is hard, tough, smooth, with- 
out knots, and extremely beautiful ; 
so that the rich and curious make 
screws of it for their presses. 

Shivers, in navigat im, the little round 
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wheels, of wood or metal, in which 
the rope of a pulley or block runs. 

ShCKisk:, in agricalturef fifteen sheaves 
of com. 

Shoddy, the refuse of the willowing 
and scribbling process in the prepara- 
tion of mungo and wool, and is sold 
in large quantities for manure. 

Shode, in mining, the small pieces of 
ore lying on the surface, indicating a 
vein 'in the immediate neighbourhood, 

Shodeing, tracing those loose stones 
from the valley in which they may 
be found to the mineral lode from 
which they have been removed. In 
this manner many mineral lodes are 
discovered. 

Sholes, pieces of plank put under the 
shores where there are no ground- 
ways. 

Shooting, in mining, the method of 
obtaining coal, metallic ores, or 
stone, by means of gunpowder. 

Shooting Tools, in mining, the tools 
used in the process of blasting rocks. 

Shores, pieces of timber fixed to sup- 
port a ship. 

Shot Tower, a high building, at the 
top of which the lead, mixed with a 
little antimony and arsenic, is melted. 
It is then poured through a sieve and 
falls to the bottom into water, be- 
coming round and forming shot in 
falling. I 

Shrapnel! Shell, a shell fiUed with 
lead balls and a bursting charge, 
introduced by Colonel Shrapnell. 

Shrines, tombs, or decorated monu- 
ments of ornamental tabernacle- 
work, as they are applied to the 
entombment of ro 3 ^al and noble 
persons ; several very fine examples 
exist in the cathedrals and abbey 
churches; the term iB also api>lied 
to a cabinet in which sacred things 
are deposited 

Shunt, a term applicable to the ma- 
nagement of railway trains, to re- 
move a carriage or train off the main 
line. When an engine, carriage, or 
train is moved off the main line 
to a siding, it is then said to be 
* shunted.' It is most probably de- 
rived from the word *shunri in the 
old English Romance * Mort d’ Ar- 
thur we find the word *schunte* 
used in this sense, to put off; and 
in other early works the word 
‘shunted’ may be found, with the 
meaning, to move firom. 


Siberite, or Sieberite, another name 
for rubellite or red tourmalin. (See 
Tourmalin,') 

Siccative, those oils wliich thicken 
and dry into transparent flexible 
substance forming a sort of skin, are 
said to be drying, or siccative. 

Side-chains, chains and hooks fixed 
to the sides of the tender and en- 
gine for safety, should the central 
drag-bar give way. 

Sidereal year, that space of time 
which astronomers compute the 
sun is moving from any fixed star 
till it returns to it again, reckoned 
at 365 days, 6 hours, and almost 
10 minutes- 

Siderite, a variety of quartz of a 
Berlin blue colour ; also a name for 
sparry iron ore, also called Sidcrose, 

Siderotype, a method of producing 
sun-pictures by means of ammonio* 
citrate of iron. Paper impregnated 
with this salt is exposed to light in 
the camera, and the picture is de- 
veloped with a neutral solution of 
gold, or, better, of silver. 

Sides, in mining, the hard rock that 
encloses the vein on both sides. 

Sienese School, the school of a lively 
people ; and is so agreeable in the 
selection of the colours that foreign- 
ers are captivated, and sometimes 
even prefer it to the Florentine. But 
there is another reason for tliis pre- 
ference, viz. the choicest productions 
of the Sienese painters are all in the 
churches. The accounts of the early 
Sienese painters are confused by the 
plurality of the Guidi, the Mini, the 
Lippi, andVarni (abbreviations of 
Giacomo, Filippo, Giovanni). To 
sum up, the character of the School 
is not so original as some others, and 
during its best time some of its 
artists imitated the style of others. 
Some of the greatest modern names 
are Giantonio Razzi, surnamed 11 
Sodoma, b. 1479, d, 1554 ; Do- 
menico Beccafumi, called Mecke- 
rino, b. 1484, d. 1549 ; Baldassare 
Peruzzi, b. 1481, d. 153G. 

Sienite, or Syenite, a granular ag- 
gregated compound rock consisting of 
felspar and hornblende, sometimes 
mixed with a little quartz and mica. 
This rock abounds near the cataracts 
of the Nile ; it is an excellent build- 
ing stone. 

Sienna, Baw, a compound of oxide 
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of iron and earthy matter. B}" long door or window ; a threshold. Ja 

exposure to red*hcat, the iron im- a piece of timber laid across 

bibcs more oxygen, and is then called the drift for supporting other wood- 
Burnt Sienna! work. 

Sigillaria (Lat. sigillum, a seal), a Silt, hydrography, etc,, mud depo- 
peculiar plant found in the coal mea- sited by rivers, tides, etc., generally 
siires. in still parts or eddies, and_ also in 

Signal lamps, railway lamps, with a lakes or hollows filled with still 
bull’s-eye glass in front. Each water. 

lamp has a recess betu'^een the Silver is sometimes found in nature in 
burner and bull’s eye, for dropping the metallic state: it is more fre- 

in any particular coloured glass, quently found in the state of chloride 

according to the light which is to and sulphide, besides being alloyed 

be sho-wn. The lamp has also re- with gold, copper, and other metals. 

' cesses for holding these glasses, so It is a pure white brilliant metal, 

j that the engineman can at once of great ductility, capable of being 

j pick out a red, green, or blue glass, drawn out into very fine wires. It 

! and put it in front as he may re- melts at 1873^, and absorbs a large 

quire it. quantity of oxygen, which, disp- 

Bilex or Silica : this is the basis of a gaging on cooling, gives it a white, 

; great variety of minerals; rock frosty appearance : when impure, it 

\ crystal, quartz, and flint may be con- does not do so. It is a metal used 

i siflered nearly pure silica. Many of in great abundance as a coin in all 

J the rocks, such as granite, quartz countries, also for plate, for vases, 

! rock, and varieties of sandstone, have candelabras, cups, etc. 

a large amount of silica in their com- Silver, German, an alloy of tin, cop- 
position. per, &c. Packfong, Tutenague. 

Silhouette, a profile, or side face ; an Silver-purple. * A dilute neutral so- 
entire figure of anything represented liition of argentic nitrate, mixed with 

as a solid black mass, the general stannous nitrate, or an ammoniacal 

outline only indicating the form. A solution of argentic nitrate mixed 

; flat piece of metal, card, or wood, with stannous chloride, yields a 

I cut to a certain form, to give the brown or purple-brown precipitate, 

solid outline of a figure or piece of the so-called “silver-purple,” the 

• ornament. colour of which varies according to 

Silicified Wood, wood petrified, con- the mode of preparation.’ — WatU^ 

verted into chalcedony or agate. Silver, Tahl-ore. (See Tetrahedrite.') 
Silicon or Silicium, the base of silica Simaruba, the bark of the Simaruba 
flint, officinalis, is used as a medicine. ^ It 

V Silk is the production of a small insect has a bitter taste somewhat like 

known as the silkw'orm (the larva quassia bark; its alcoholic extract is 

of the Phaloena Bombyx Mori). It poisonous. 

is the cocoon in which 'the insect en- Similor, a name given to an alloj’’; a 
velopes itself before passing into the rich coloured brass, now obsolete, 
chrysalis state. ‘ These insects pos- Sinapisine, a crystalline substance 
. sess a glandular apparatus called the obtained from_ the black mustard- 

I Serkterium, serving for the secretion seed ; it is white and scaly. 

of a peculiar juice, which is dis- Sink (To), iw the operation of 

charged in fine threads, through two making shafts for discovering mine- 
small apertures near the lover lip, rals. 

’ and quickty solidifies in contact with Sinking, in mining, cutting vertical 

the air. The solidified fibre consists openings in the rocks, such as sinking 

of a thread of Jihrin covered with a a shaft from the surface to a coal-bed 

waxy substance. In 1875 we im- or on a mineral lode, or excavating 

ported 533,220 lbs. of raw silk, valued an opening from one level, in a me- 
at £3,443,775, and exported silk talliferous mine, to another. In nV 

valued at £1,738,104. ing mA sinking a shaft, one set of 

Silk-throwing, tw'isting filaments of men sink from a certain level, while 
silk into thread. another set rises from a lower level to 

Sill, tho lower horizontal frame of a meet them. 
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SinMng a Lump, m metdlurggf the 
process of ineltingdown the metallic 
mass of iron in the charcoal finery. 

Sinopia, a pigment of a fine red colour, 
prepared from the earth sinopite. ^ 

Sinopite, a ferruginous earth found in 
Cappadocia : it is of a dull brick-red 
colour spotted with white, opaque 
and friable. 

Sinter, incrustations from siliceous or 
calcareous springs. 

Sinter Slag, Siliceous Sinter, in 
meicdlurgy, a sort of finery slag. 

Sinuosity, the bight or bend of a 
river. 

Siparium, in the time of the Eomans, 
a piece of tapestry stretched on a 
frame, which rose before the stage 
of the theatre. 

Siphon, or Syphon, in hydraulics^ a 
crooked pipe through W'hich liquors 
are conveyed, one arm of the pipe 
being longer, or below the level of 
the opening of the other arra."------The 

date of the first application of the 
principle by which water or other 
fluids ma 3 ’' be drawn from one 
level to another by the exliaustion 
of the air contained in the limb 
communicating with the lower 
level, appears to be verj^ remote. 
The Egyptians certain!}’- used it for 
the transvasing of wine: but the 
first important application of this 
principle to useful or general prac- 
tice was in the aqueduct which 
conducted the springs of Mount 
Pila to Lj'ons: the date of this 
aqueduct is about 40 years after 
the commencement of the Christian 
era. Upon the total length of the 
aqueduct, which with its branches 
was 15 old French posting leagues, 
there were three large siphons to 
carry the water from the upper 
sides of the same number of vallej^s 
to the lower. Of these, the valley 
of Chaponest was 2,400 feet across, 
measuring in a straight line across 
the vaUey; and it was about 200 
feet deep. The valley of St. Foy 
was about 3,192 feet across, b}’’ 300 
feet deepj that of St. Trenee wma 
798 feet across, hut much shal- 
lower. 

The pipes of the Chaponest si- 
phon, on leaving the upper reser- 
voir, were 8 inches diameter and 
1 inch thick: they were of lead. 
After running 76 feet of the descent 


of this dimension, they branched 
off into two divisions of 6 inches 
diameter each, in order that the 
pressure upon the pipes at the 
lower portion of the siphon might 
be diminished. They ran over the 
level bridge in the lower part of 
the valley of this smaller diameter, 
and mounted the opposite side for 
a height of 70 feet, when they re- 
united into pipes of 8 inches dia- 
meter again. The total fall of the 
Chaponest siphon was 150 feet, 
the rise on the opposite side was 
130 feet, leaving a difference of 
level of 20 feet to compensate for 
the friction. The siphon of St. 
Foy had a difference of level, from 
the upper reservoirs to the straight 
part, of 240 feet. 

The Lyons aqueduct had in its 
total length thirteen common 
straight a(|ueduct bridges and three 
siphons ; it delivered very nearly 
1,300,000 gallons in the twent}"- 
four hours. 

Man}’ writers on hydraulics have 
failed to notice these extraordinary 
works, and have expressed their 
surprise that the ancients were ig- 
norant of the existence of the law 
by which water finds its own level. 
The ancients, however, appear to 
have wisely preferred the more 
economical system of carrying 
water in a straight trough, wliere- 
ever the expense was justifiable. 
Waterworks were, in early times. 
Government affairs, and the ex- 
pense of their maintenance was de- 
liberated. The preceding cases 
abundantly prove that the ancients 
applied the well-known law of hy- 
drostatical balance whenever they 
found such a course advisable ; and 
the details given by Yitruvius re- 
move all doubt upon the subject. 
His instructions (lib. 8, c. 7) are as 
follows: — ‘When the expense of 
erecting a bridge is too great, a 
siphon may be used ; but this 
should only be resorted to as a 
last expedient. The danger of 
bursting the pipes, and the expense 
of the repairs, are serious objec- 
tions to this method, and in the end, 
straight bridges are the cheapest. 
If, however, it be determined to 
employ a siphon, it should be laid 
with a regular curve, and all abrupt 
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elbows avoided. To secure this, a 
substructure should be raised to 
fill iu any inequalities in tlie ^’■alley 
where it is to be erected. The 
last length of the descending pipe 
and the first of the straight pipe at 
the level part, as also the last 
length of the straight pipe and the 
first ascending one, should be let 
into a solid stone, which should 
be carefully fixed and surrounded 
with ballast, properlj’* rammed.’ 
He also gives directions for the 
construction of air-shafts from the 
low’er parts, -which he calls *co- 
lumnaria,’ and he expressly states 
that they are necessary to relax the 
‘ vis spiritus in ventris,’ — the force 
of the air in the curves. Siphons 
have been largely used for the pur- 
pose of draining the Lincolnshirefens. 

Siphon-cups, m steam-engines^ cups 
placed for feeding oil to the working 
parts of the machinery, trimmed 
with cotton or worsted, the same as 
the axle-boxes. 

Siphon Pipe, in metallurgy ^ the bent 
pipe of a hot-blast stove. 

Sissoo is one of the most valuable 
timber-trees of India, and with the 
mul is more extensively used than 
any other in North-west India. The 
ship-builders in Bengal select it for 
crooked timbers and knees ; it is 
remarkably strong ; its colour is a 
light gra^dsh-brown with dark- 
coloured veins. (See Saul.) 

Site, the situation of a building ; the 
plot of ground on which it stands. 

In landscape, signifies the view, 

prospect, or opening of a country', 
derived from the Italian -word siio, 
situation ; and it is used among 
painters, as being more expressive. 

Sive or Bieve,in mining : the sive was 
formerly used for washing the ore ; 
and was made of iron wire. But it 
is now very little used, having been 
superseded by the huddle. 

Skeleton, in carpentry, a shell or 
framing. In surveying^ the out- 
line of a trigonometrical survey. 

In artillery, a light shell for project- 
ing combustibles. In cotton-spin- 

ning, a kind of case frame. A 

skeleton key, a key constructed to fit 
almost any set of wards in a lock, 

Skelp, a piece cf iron out of which a 
musket barrel or any other pipe is to 
be welded. 


Skerry, in geology, a name applied in 
Derbyshire to the thin la3"ers of sand- 
stone interstratified with the red- 
marls of the Keuper series. 

Sketch, a slightly-made picture, in 
which the general effect is attended 
to, hut not always the details, and 
from which more finished works are 
painted: so also wdth sketches in 
architecture, giving the correct out- 
line of a building without filling up 
with the detail. 

Ske-w, or Aske-w, as applied to ma- 
sons’ work, an oblique arch. 

Skid, the iron used for locking tka 
wheel of a carriage, or the small 
roller attached to a heavy roller for 
preventing it from rolling back. 

Sl^et, in metallurgy, the vessel used 
for melting steel. In domestic 
economy, a presendng pan. 

Skins, in commercial language, applied 
to thesidns of those animals, as deer, 
goats, kids, lambs, which, when pre- 
pared, are used in the lighter work? 
of bookbinding, the manufacture of 
gloves and parchments, while the 
term hides is applied to the skins of 
the ox,horse,&c., which, when tanned, 
are used in the manufacture of shoes, 
hames^ and the like. Lamb and 
kid skins are principally used for 
gloves. 

Skip, or Skep, in mining, the box or 
vessel used for bringing the ore to 
the surface, usually travelling iu 
guides through the shaft. 

Skirting, a narrow board forming a 
plinth to an internal wall. 

Skive, an iron polishing wheel used 
by diamond polishers. 

Skylights, glass frames placed in a 
roof with one or more inclined planes 
of glass. 

Slab, in metallurgy, the mass of iron 
run from a Catalan forge ; a bloom. 

Bl&dk., in mining, small refuse coal. 

Slag, in metallurgy, the combina- 
tion of the earthy matters which are 
mixed with metallic ore, with the 
flux which is emploj^ed in the pro- 
cess of smelting them. The dross, 
scum, cinder, of any of the metals 
formed in the process of smelting. 
In the case of iron, a glassy combi- 
nation of the earthy matters of the 
flux employed. Itmay he blast fur- 
nace slag, puddling furnace slag, 
shingling slag, refinery slag. The 
slags may be regarded as gl^ses. 






Blag hearth, Scotch slag hearth, 
a smelting arrangement resembling 
a blacksmith’s forge, used for the 
treatment of lead-slags. 

Slaking of Iiime. Quick-lime, taken 
as it leaves the kiln, and thro^vn into 
a proper quantity of water, splits 
with noise, puffs up, produces a large 
disengagement of vapour, and falls 
into a thick paste. So much heat 
is produced in slaking, that part of 
the water flies off in vapour. If the 
quantitj’' of the lime slaked be great, 
the heat produced is sufficient to set 
fire to combustibles : in this manner 
vessels loaded with lime have some- 
times been burnt. When great 
quantities of lime are slaked in a 
dark place, not only heat, but light 
also, is emitted. The specific gravity 
of pure lime is 3*08. 

Slate, an argillaceous stone, readily 
split, and employed to cover build- 
ings, and also for other purposes : it 
is quarried in large pieces. 

Slate, Welsh, Specific gravity, 
2*752 (Kirwan) ; weight of a cubic 
foot, 172 lbs. ; weight of a bar 1 foot 
long and 1 inch square, 1T9 lb.; 
cohesive force of a square inch, 
11,500 lbs. ; extension before frac- 
ture, TiVo? weight of modulus of 
elasticity for abase of an inch square, 
15,800,000 lbs. ; height of modulus 
of elasticity, 13,240,000 feet; mo- 
dulus of resilience, 8*4; specific re- 
silience, 2. 

Slate, Westmoreland, Cohe- 
sive force of a square inch, 7,870 lbs.; 
extension in length before fracture, 
sVct; weight of modulus of elas- 
ticity for a base of an inch square, 
12,000,000 lbs. 

Slate, Scotch. Cohesive force 
of a square inch, 9,600 lbs* ; exten- 
sion in length before fracture^ 
weight of modulus of elasticity for a 
base 1 inch square, 15,790,000 lbs. 
(Tredgokl.) 

Slate Coal, coal with a slaty struc- 
ture, found in the coal fields of New- 
castle, Bolton, and Whitehaven. 

81ate, Clay, an argillaceous schist* 

Slating, is employed by builders for 
covering in the roofs of buildings. 
The slates principally in use in Lon- 
don are brought from North Wales. 

Slawxn, m mining^ a point in the stone 
or ore filled with soft clay. 

Sled, properly Sledge, in mining, a 


carriage used for conveying coal 
underground. 

Sleepers, pieces of timber employed 
to support others, and laid asleep, 
or with a bearing along their own 
length: sleepers denote more par- 
ticularly those timbers which are 
placed lengthwse on walls to sup- 
port the Joists of a floor; they are 
employed on railroads as longitu- 
dinal bearings for the rails to rest 

upon. In ship-building, Sleepers, 

or Transom-knees, ■ are fixed 'wlth- 
inside a ship abaft, one arm lying on 
the foot waleing, and the other ex- 
tended up the transoms; a heavy 
piece of frame-work; a capping piece; 
a beam. The row of piles of a 
timber bridge. The timbers upon 
which rails are placed. l7i weav- 

ing, the cord of the harness which 
bears the warp. 

Sleeping table, in mining, a table for 
dressing ores, sometimes called 
Niching huddle, 

SHbowitz, Slibowitza, Slivowitz, 
an ardent spirit distilled from the 
fermented juice of plums. It is made 
in Bohemia and Hungarj^ 

Slick, or Slig, in metallurgg, waste 
metal. 

Slickings, in mming, narrow veins of 
ore. 

Slide, the fissure produced by a move- 
ment of the rocks. A mass of rock 
has, at some period, fallen from its 
original position, and in doing so it 
has slid over or upon the face of the 
adjoining rock, often producing a 
grooved and sometimes a polished 
surface. These narrow fissures are 
often filled in with clay, and sup- 
posing the mineral vein to run 
across the rock which has been 
moved, it is of course dislocated. 

Slide, or Shoot, the arrangement 
made for sending felled trees from the 
mountains down to the valleys or to 
rivers. ^ ■ 'y. 

Slider, in mining, certain pieces of 
timber used in making a shaft. 

Slide-rest, This apparatus, the in- 
vention of Mr. Hemy Maudslay, is 
of the utmost importance for per- 
fecting and accelerating the con- 
struction of machinery. Before its 
invention, cylindrical turning was a 
work of manual labour, and was at- 
tended with so much difficulty and 
expense, when the cylinders were 
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cither kr^^e in diameter or of mode* 
rate length, that it was necessary to 
avoid using them in many cases; 
and plane surfaces being even still 
more expensive, in consequence of 
the very imperfect and laborious 
operations of chipping and dling 
them, many very valuable inventions 
could not be carried into effect on 
account of the inaccuracy and ex- 
pense attending their construction. 
The invention of the slide-rest, form- 
ing an all-important part of that of 
the planing machine^ has entirely 
removed both of these difficulties, 
and C3'lindrical turning and planing 
are now the cheapest and most per- 
fect of mechanical operations. 

The office of the slide-rest, as ap- 
plied to lathes and turning machines, 
is to hold, engage, and direct the 
tuniing-tool, and it may be kept in 
motion either by hand or by self- 
acting machinery. 

When applied to a small lathe, 
it is generally moved by hand ; but 
in large machines for heavy work, 
where the time of action is consider- 
able, it is moved bj’' machinery at- 
tached to the lathe. The work to be 
turned being placed in the usual way 
between the two centre pieces of the 
lathe, the lower part of the slide- 
rest is fixed under it on what is 
called the bed of the lathe : the use 
of this part of the slide is to move 
the tool to or from the w'ork, which 
it effects by means of a slide, at right 
angles to the work, moved bj’’ a 
screw and handle : this slide has 
fixed upon it, b^’- a swivel joint, the 
upper part of the apparatus. 

The upper part has also a slide 
moved by a screw and handle, and 
generally placed at right angles to 
the lower slide : the principal use of 
this upper slide is to move the cut- 
tiug'tool which is fixed upon it paral- 
lel to the centre line of the lathe ; 
but it can be so placed, by aid of the 
swivel-joint, as to cause bhe tool to ; 
advance at any required angle with ; 
the centre line of the lathe. Thus 
two direct movements are obtained : 
the first to set the tool to the work, ! 
and the second to move it either to 
the right or left, in a line parallel 
with the work, or at any given angle 
with the first. 

The slide-rest principle enters 


largely^ into the construction of all 
kinds of machinery. 

Sliding rule, a rule constructed with 
logarithmic lines, formed upon a 
slip of wood, brass, or ivor}^ inserted 
I in a groove, in a rule made to slide 
I longitudinail}' therein, so that by 
means of another sc^e upon the 
rule itself the contents of a surface 
or solid may be known. 
Slikensides, the name given to 
smooth striated surfaces of rock or 
of mineral lodes, indicating the 
grinding action of the movement of 
heavy masses. Many polished sur- 
faces are called slikensides to which 
the term is evidently inapplicable. 
Slime-pit, a pit to receive the slimes, 
which are often sufficiently valuable 
to pay for another dressing. 

Slimes, in mining, the muddy" waste 
of a dressing floor or from a stamping 
mill ; mnd containing metallic ores, 
especially lead, are so called. 

Slings. Hopes or chains for hoisting 
goals in or out of ships. 

Slip, in metallurgy, an agglomerated 
mass of material in the blast furnace 
suddenly giving way .-- — In naval 
architecture, the slip which has been 
the most extensively used is that 
known as * Morton’s slip,’ and which 
was secured by' a patent dated March 
23, 1819, granted to T. Morton, for a 
method of dragging ships out of 
water for repair^ etc. This slip 
consists of an inclined plane, formed 
of timber framing laid upon suitable 
foundations of masonry, or cut in 
the surface of the rock. Upon this 
framing longitudinal metal racks 
are fixed, and a movable carriage, 
upon which the vessel is received (by 
ruiming the carriage to the lower 
part of the plane, beneath the water, 
and securing the vessel upon it), is 
fitted with cog-wheels, or other 
suitable apparatus for working upon 
these racks. The moving carriage 
consists of a succession of small 
strong blocks or carriages, any 
number of which may be connected 
together, according to the length of 
vessel to be hauled up. Each of 
these blocks or carriages, which are 
laid in correspondin,^ pairs on each 
side of the central line of the slip, 
so as to leave a continuous inter- 
mediate space to receive the keel Oi 
the vessel, is fitted with rollers, upon 
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whicli it may be moved transversely ; 
and thus the distance between flie 
two blocks of each pair may be 
adjusted to the ship’s form. 

Slip-plate, a long fire-clay trough 
used in preparing the clay for the 
manufacture of terra-cotta. The 
cla3% after it is ground, soaked in 
water, and passed through a very 
fine sieve, is put in the slip-plate and 
heated to a boiling temperature, and 
kept at the same heat untilj^the water 
has evaporated sufficiently to render 
the clay of a consistency fit for use. 

Slit deal, a name for inch and a quar- 
ter-inch deal cut into two boards. 

Slitting mill, or Slicer, a very thin 
sheet-iron disk used by the lapidary 
as a circular saw. 

Sliver, the fine portion separated in 
the combing of wool, | 

Sloop, in navigation, a small one- | 
masted vessel, the mainsail of which 
is attached to a gaff above and to a ! 
long boom below. The word is also 
applied to any small ship, 

Slovan, in mining, a gallery in a 
mine, a day-level, especially applied 
to damp places. 

Sind, in mining, a term given to the 
water and mud mixed together, which 
runs off in washing some minerals. 
It is the same word as Sludge* 

Sluice, in hydraulics, a water-gate, a i 
fiood-gate, a vent for water. j 

Smalt, a beautiful blue glass made by 
melting cobalt ore with fiint an*d 
potash ; the ordinary form in which | 
cobalt appears in commerce, j 

Smaltine, an arsenide of cobalt found 
in Cornwall and Cumberland, and in 
several continental localities. 

Smalto, minute regular squares of 
coloured glass, used in the modem 
Roman mosaic. 

Smaragdite, a kind of hornblende 
containing chrome and nickel. It is 
found in the Swiss Alps. 

Smaragdus, a name of the emerald 
used by the mineralogist Wollerius. 
(See Emerald*) 

Smeetite, a name given to a kind of 
fuller’s earth, which is found near 
Gilly in Lower Styria. 

Smelite, a kind of kaolin, or porce- 
lain clay, found in connection with 
porphy^ in Hungaiy. It is worked 
into ornaments in the lathe and 
polished* 

Smelt, Smelting, in metallurgy, 


(Germ. Sckmelzen*, Dan. Smelter; 
Swed. Smdlta). The process of 
obtaining the metals from their ores 
by the action of heat. 

‘This is MELT with an s prefixed.* 
•~-Noah Webster, 

‘ This term is derived firom the 
German verb Sckmehen, to melt. It 
is applied to a process or series of 
processes, by which a metal or a 
metallic compound is separated from 
its ores by fusion on the large scale.’ 

Smelting Iron. The reduction of 
iron ore is effected in a furnace 
which, the required intensity of heat 
being obtained by a current of air 
driven rapidly into the furnace, has 
received the name of a blast-furnace. 
The kind of furnaces employed, the 
quantity of ore or mine, as it is 
termed, reduced at each heat, and 
the peculiar method of conducting 
the operation, vary widely in dif- 
ferent countries and counties, and 
have some reference in detail to the 
precise quality and composition of 
the ore to be treated. Previous to 
the^year 1740, the smelting of ores 
of iron was, in England, performed 
solely with the charcoal of wood, 
the ores operated upon being princi- 
pally the brown and red hematites, or 
rich ores, that is, containing a large 
proportion of metal with a small 
quantity of earthy materials. 

Smelting Copper* Copper ore, as 
smelted in South Wales and other 
places, usually consists of pyrites 
(composed of sulphide of copper and 
sulphide of iron in nearly equal pro- 
portions) and vein-stone. The earl by 
matters combined with the pyrites 
are commonly siliceous, and the pro- 
cess of sm elting consists in alternate 
roas tings and fusions. 

Smelting Lead* The ores of lead, 
after being sorted, cleansed, ground, 
and washed, are roasted in furnaces, 
which are without any blast or 
blowing apparatus, the ores being 
separable foom the metal by its 
great fusibility. Several of the 
furnaces are usually connected with 
one chimney-stalk, to which a 
series of flues about 18 inches square 
conduct. 

Smelting Tin* This process con- 
sists of the calcining or roasting of 
the ores after they have been cleaned, 
sopt^, stamped, and washed. 
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Smithonite, a name giTen to native 

silicate of zinc. 

Smoke, Smokery, quartz, a variety 
of quartz having a smoke-coloured 
tint : it comprises the clove-brown 
variety of cairngorms. 

Smoke-box, the'~eiid of the boiler on 
which the chimney is placed. Xoco- 
motms with inside cylinders, .have 
them placed in this box, which keeps 
both them and the steam-pipes at a 
high temperature. 

Smoke-box door, the door in front 
of the smoke-box, by which access 
is gained to the cylinders or steam- 
pipes placed in this box. 

Smut, black carbonaceous matter into 
which a coal-seam decomposes at its 
outcrop. A disease in grain. 

Smutb, or Mucks, in coal-mining^ 
waste, fioor, small coal. 

Smy tbam, in mining. When the sieve 
was in use, the smallest ore that 
passed through it was so called. 

Bnake-stone, a hone slate, much 
tised for polishing marble and copper 
plates. 

Snake, To, to tie turnwise opposite 
parts of the standing rigging by 
means of a thin rope, to give more 
strain. 

Snake-wood, a kind of speckled wood 
used in Demerara, Surinam, etc., for 
the bows of the Indians ; the colour 
of the wood is red hazel, with numer- 
ous black spots and marks, which 
have been tortured into the resem- 
blance of letters, or the scales of rep- 
tiles. When fine, it is very beautiful, 
and is scarce in England: chiefly 
used for walking-sticks, "which are 
expensive. The |)ieces that are from 
ii to C inches in diameter are said to 
be the produce of large trees. 

Snow, in navigation, the largest of 
European two-masted vessels. The 
sails and rigging are exactlysirnilar 
to those of a ship, only behind the 
mainmast of a snow there is a small 
spar or mast, fixed into a block of 
wood on the quarter-deck, which 
carries a sail resembling the mizen 
of a ship. 

Snying, in navigation, a circular plank 
edgewise, to work in the bow. 

Soap-engine, a machine upon which 
the slabs of soap are piled to be cross- 
cut into bars. 

Soap-stone, steatite j a magnesian 
mineral. 


Soele, in architecture, a flat square 
member under the bases of the pe- 
destal of statues and vases. 

Soda, one of the alkalies ; an oxide of 
sodium. 

Sodium, the metallic base of the 
alkali soda, discovered by Sir H. 
Davy in 1808. It resembles potas- 
sium in appearance. 

Soffit, in architecture, the internal 
concave surface of the arch. Any 
timber ceiling formed of cross-beams 
or flying cornices, the square com- 
partments or panels of which are 
enriched with sculpture, painting, or 
gilding. 

Soil, a name given to that part of the 
Earth’s crust which is available for 
the growth of plants ; it is the result 
of the decomposition or weathering 
of rocks, and consists of the mineral 
substance of which the rocks were 
composed, mixed with organic mat- 
ter produced by the decaj" of plants. 

Sol, in /icmZdjy, "denotes or, the golden 
colour in the arms of sovereign 
princes. 

Solanine, an organic base contained 
in the berries of several species of 
Solanum, in the tubers and green 
parts of the potato (^Solanum tube- 
rosum'), and especially in the flowers, 
stalks, and berries of the woody 
nightshade ( Solanum dulcamara^. 
It was first discovered by Desfosses 
in 1820 in the berries of the black 
nightshade (^Solanum nigrum). 

Solar montli, that space of time oc- 
cupied by the sun in going through 
one sign or a twelfth part of the 
zodiac. 

Solar oil, the commercial name of 
the heavier portions of petroleum 
and shalc-oil. 

Solar System, in astrorwmg, the 
order or supposed disposition of the 
celestial bodies which move round 
the sun as the centre of their motion. 

Solar year, that space of time in 
which the sun returns again to the 
same equinoctial or solstitial point, 
which is about 365 days, 5 hours, 
and 50 minutes, 

Solazzi juice, a name given to the 
best Spanish liquorice, Solazzi being 
the maker’s name. 

Soldering is the process of uniting 
the edges or surfaces of similar or 
dissimilar metals and alloys, by par- 
tial fusion, in general, alloys or 
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solders of various and greater de- again ; and the clear liquid, de- 
grees of fusibility than the metals to canted and evaporated to a thick 

be joined, are placed between them, S3Tup, yields repeated crops of crj^s- 

and the solder, when fused, unites tals, which are obtained pure by two 

the three parts into a solid mass ; crj'stallisations with help of animaJ 

less frequently the surfaces or edges charcoal. Sorbite forms very tine, 

are simply melted together with an regular, transparent crystal?, wliicb, 

additional portion of the same metal. according to Berthelot, belong to 

Sole, in mining, the seat or bottom of the trimetric system, and are for 

a mine, applied to horizontal veins the most part rhombic octahedrons, 

orlodes. — Watts. 

Sole of a blast furnace, the bottom SordawaEite, a mineral found in 
stone or bed upon which the metal layers in the trap rock of Finland, 

rests. The hearth of a fining furnace. In appearance it somewhat resembles 

Solidity, in geofjieirg, the quantity of pit-coal.^ Its specific gravity is = 

space contained or occupied b}^ a 2*53 — 2'5S. Hardness — 2*5. 

solid body ; called also its solid con- Sorgho, a sugar-producing grass, a 
tents, estimated by the number of native of China j in 1851 some seeds 

solid or cubic inches, feet, yards, of the plant were sent to France, 

etc., which it contains. where it was cultivated, and %mrious 

Solids are all bodies that have experiments tried as to its value for 
three dimensions ; and among geo- the manufacture of sugar. The sur- 

mctricians those that are termi- face of the plant is covered ^ with 

Bated by regular planes are called cerasin, a wax}" substance, which is 

regular solids, such as the tetra- said to make very good candles 

hedron, hexahedron, octahedron, when mixed with tallow. The 

■ dodecahedron, and icosahedron. plant, after the juice has been ex- 

Sollar, in mining, the wood-work pressed, is^ used for making paper. 

: covering the space in a shaft at the The seed is used in some parts of 

i bottom of each ladder, leaving but a France for making the finer sorts of 

' man-hole for the passage of the biscuits and bread, and also for 

’ miner ; also wood flooring laid along feeding animals ; but after a con- 

a level, some inches above the bot- tinued use of it, the bones of the 

tom, for ventilating or other pur- animals gradually' become red. The 

' poses. floral leaves and stem contain a red 

Sombrerite, an earthy mineral, con- colouring matter, which is used for 
sisting mai^y of calcic and aluminic dy^eing silk and wool, 
phosphates, occurring on some of the Sornes, in metallurgy, the pieces of 
small islands of the Antilles, chiefly rich hard cinder found at the bottom 
on Sombrero. of the hearth. 

Somerset, a saddle the flaps of which Souder, a name given by the French 
are stuffed before and behind the to the process of joining tortoise- 
legs of the rider. shell by adhesion. 

Sondelets of iron, used for the win- Sough, in mining, an adit or level for 
dows of St. Stephen’s chapel, are carrying off water. The term is 
fastenings and cross-mullions. principally used in Derbyshire. 

Sonora gum, the exudation of a Sound is produced by a shock or im- 
Mexican tree, the cmyera: it pulse given to the air: these im- 
is caused by’' the punctures of the pulses, if quickly repeated, cannot 

coccus insect. The gum is used in be individually' attended to by the 

Mexico as an irritant. ear, and hence they appear as one 

Sorbite, an unfennentable sugar, continued sound, of which the pitch 

isomeric with grape and milk-sugar, or tone depends on the number 

existing in the ripe juice of the occurring in a given tiniep and all 

mountain - ash berries. The ex- continued sound is but a repetition 

pressed juice of the berries, gathered of impulses. 

towards the end of September, pro- The motion of sound through the 
duces deposits and vegetations when air is at the rate of about 1,125 feet 

left to itself for thirteen or jfourteen per second at the temperature of 62®. 

ii mo!nth% and at last becomes clear At the freezing temperature, ■when 
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the air is denser, it is only 1,089| 
feet per second. The method of de- 
termining this velocity is to watch 
the time that elapses between the 
flash and the report of a ^in fired 
at the distance of several miles from 
the observer. As light travels at 
the rate of nearly 200,000 miles per 
second, its passage occupies a portion 
of time too small to be measured 
in any terrestrial distance. It may, 
therefbre, he supposed to be seen at 
the distance of several miles from 
the observer at the very instant of 
its production. If, ther^ore, an ob- 
server at one station begin to count 
seconds on an accurate dial, the mo- 
ment he sees the flash of a gun at 
another station, say ten miles otF, the 
number of seconds and^fractions of 
a second which elapse bv.* tween seeing 
the flash and hearing the report will 
give a divisor for the number of feet 
between the two stations, and the 
quotient 'will represent the velocity 
of sound in feet per second. 

All sounds, whatever their inten- 
sity, 'tt’hether the noise of a cannon 
or a whisper,— -whatever their pitch, 
whether from the diapason organ- 
pipe or the chirping of a cricket, — 
and whatever their quality, whether 
the finest music or the most grating 
noise, — all travel with the same 
amount of speed. 

When sound from any force is 
propagated in air, waves are formed 
similar in character to those which 
may be so beautifully studied when 
the -wind is blo'^ving over a field of 
standing corn. Now, when it is said 
that sound travels at the rate of 1,125 
feet per second, it is not meant that 
the particles of air move through 
that distance any more than the ears 
ol corn travel from one end of the 
field to the other ; it is only the form 
of the w'ave which thus travels. So 
with the particles of air : their indi- 
vidual movement is confined within 
narrow limits ; but the effect of this 
movement is propagated from par- 
ticle to particle with the rapidity 
of 1,125 feet per second, which, al- 
though it would be thought very 
rapid for a motion or the transfer of 
a body (being about ten times faster 
than the most violent West India 
hurricane), is yet very slow for the 
communication or transfer of mo- 


tion j for, if we pull or push one end 
of a solid rod, or the liquid filling a 
long tube, the other end appears to 
move at the same instant: and al- 
though this motion must occupy 
time (unless the body were perfectly 
incompressible), it is much more 
rapid in these cases than in air, 
which, on account of its great com- 
pressibility, is one of the slowest 
conveyers of sound. Everyone must 
have observed that vibration can be 
diffused through a long mass of 
metal or wood, so as to be heard at a 
greater distance than through air ; 
but in this case, if the sound be loud 
enough to be audible through the 
air also, it will be heard twice, first 
through the solid, and then through 
the air. Iron conveys sound about 
17 times faster than air, wood from 
17 to 19 times, and water 41? times 
faster than air. 

When waves of sound meet any 
fixed surface tolerably smooth, they 
are reflected according to the law of 
equal angles of incidence and reflec- 
tion. In this way echoes are pro- 
duced. Between two parallel surfaces 
a loud sound is reflected backwards 
and forwarc^ and several echoes are 
audible. Six may be heard between 
Carlton Terrace and the Birdcage 
Walk, in St. James’s Park, London; 
fourteen between the steep banks of 
the Avon at Clifton, and as many 
under Maidenhead railway bridge. 
When the parallel surfaces are much 
nearer together (as the walls of a 
room), although a large number of 
echoes are produced, they follow each 
other too rapidly to be distinguished ; 
and as they reach the ear after equal 
intervals, they produce a musical 
note, however unmusical the original 
noise may have been. Hence all the 
phenomena of reverberation. The 
pitch of the note depends on the dis- 
tance between the two walls which 
cause it, and may be calculated 
therefrom. 

A noise may also produce a musi- 
cal echo by being reflected from a 
large number of equidistant surfaces 
receding from the ear, so that the 
sound reflected from each may arrive 
successively at equal intervals. If 
we stamp near a long row of pali- 
sades, a shrill ringing will be heard. 
A fine instance of the same kind is 
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said to occur on the steps of the great 
Pyramid* If the distance from edge 
to edge of each step were 2 feet 1 
inch, the note produced would be the 
tenor c, because each echo (having 
to go and return) would be 2 feet 4 
inches later than the previous one, 
which is the length of the waves of 
that note. But as the steps gi-aduaUy 
diminish in size upwards, the echo, 
if produced, and heard at the bot- 
tom, must gradually rise in pitch. 

Sir Isaac iS^ewton discovered a 
wonderful coincidence which esdsts 
between sound and colours, and 
proves mathematically that the 
spaces occupied by the colours in the 
prismatic spectrum correspond with 
the parts of a musical chord, when it 
is so divided as to sound the notes of 
an octave. So this resemblance may 
now be considered as extending fur- 
ther, for as in music, so likewise in 
colours, it will be found that har- 
mony consists in distance and con- 
trast, notin similitude or approxima- 
tion. Two notes near each other are 
grating to the ear, and called discords : 
in like manner, two colours very near 
each other are unpleasing to the 
sight, and may be cmled discordant. 

The science of acoustics is little 
understood, consequently not studied 
in theojy\ The want of knowledge 
of the theory of sound (phonics), in 
architecture, is a positive evil, and 
ofttimes of grievous complaint made 
of our public buildings, after the 
expenditure of considerable sums of 
money. Sir John Herschel states, 
that sounds of all kinds agree in the 
following particulars:—!. The ex- 
citement of amotion in the sounding 
body. 2. The communication of this 
motion to the air and other inter- 
medium which is interposed hetw'een 
the sounding body and our cars. 
3. The propagation of such motion 
from particle to particle of such in- 
termeohum in due succession. 4. Its 
communication, from the particles 
of the intermedium adjacent to the 
ear, to the ear itself. 6. Its convey- 
ance in the air, by a certain me- 
chanism, to the auditory nerves. 
6. The excitement of sensation. The 
motion of sound has been demon- 
strated by Ghladni on plates of glass 
and met^ by strewing sand on their 
surfaces, and observing the forms 


it assumed when the sound ceased, 
the sound being produced on the 
plate hy a %'iolin how. Sound has 
been used to discover the nature of 
disease : by the stethoscope, an in- 
stmmeafc similar to a flute tube, 
physicians ascertain the state of 
pulmonary disorders, by applying it 
to the exterior surface of the body 
covering the lungs. In Ghladni’s 
theoiy, it is stated that rooms will 
be fa\Wrable to the transmission of 
sound when arranged to facilitate its 
natural progress,— when its intensity 
is augmented by resonance or simul- 
taneous reflection, so that the re- 
action is undistinguishable from the 
primitive sound,— when not too lofty 
or too vaulted, — ^^Yhen there is not a 
too extensive surface for the sound 
to strike against at once,— when the 
seats are successively elevated. He 
observes, that when the enclosed 
space does not exceed 65 feet, any 
form may be adopted for a room ; 
that elliptical, circular, and semi- 
circular plans produce prolonged 
reverberation; parabolic plans and 
ceilings are the best for distinct hear- 
ing; and that for concert-rooms, 
square and pol^’-gonal plans should 
have pyramidal ceilings, and circular 
plans domed ones, and the orchestra 
be placed on high, in the centre, to 
produce the best eftect, and avoid 
echo. Mr. Robert Mills, an American 
architect, describes the House of 
Representatives of the United States 
Congress as the most elegant le- 
gislative hall in the world : the plan 
is a semicircle of 96 feet chord, elon- 
gated in its diameter line by a paral- 
lelogram 72 feet long by 25 feet wide : 
the height to the entablature block- 
ing is 35 feet, and to apex of the 
domed ceiling 57 feet, which is 
pierced by a circular aperture, 
crowned by a lantern. Besides addi- 
tional seats and other improvements, 
a more important object has been 
accomplished, — namely, rendering 
the hall a better speaking and hear- 
ing room, in which it was before 
seriously deficient. The voice is now 
comparatively distinct, and the ear 
not sensible,* except in a few par- 
ticular points, of any reverberation 
of the sound : where the voice before 
was confused and indistinctly heard, 
it is now full and clean 
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Boundmg-boardj a canopy over a 
pulpit, intended to difiuse the sound 
of a preacher's voice through the 
church. 

Sours, the acid solutions used by the 
bleacher. 

Sow-iron, in metallurgy^ the iron 
which remains in the feeding chan- 
nels of the pigs, in running out of 
the blast furnace. 

Sows. In metallurgy i the feeding chan- 
nels of a sandbed are called sows. 

‘ The names of pig and sow are fanci- 
tuEj’- suggested by a sow feeding her 
litter.'— Percy. 

Spalling, in mining^ breaking up into 
small pieces for the sake of easily 
separating the ore from the rock, 
after which it undergoes the pro- 
cess of lobbing. 

Spale, or Spall, in mining, to inflict a 
fine for some breach of the rules of 
the mine. 

Span, or chord of an arch, an ima- 
ginary line extending between its i 
springing on each side. 

Spand^il, an irregular triangularspace 
formed between the outer curve or 
extrados of an arch; a horizontal 
line from its apex and a perpendi- 
cular line from its springing; also 
a space on a wad between the outer 
mouldings of the two arches, and 
a horizontal line or string-course 
above them ; likewise between 
similar mouldings and the line of 
another arch rising above and en- 
closing the two. 

Spandril bracketing, a cradling of 
brackets fixed between one or 
more curves, each in a vertical 
plane, and in the circumference of 
a circle wdiose plane is horizontal. 

Spaniolitonin, a colouring matter 
found in small quantities in litmus, 
by Kane. 

■ Spanish, and Moorish Architec- 
ture. (See Architecture.') 

Spanish Black is a soft black, pre- 
pared by burning cork in the man- 
ner of Frankfort and ivoiy blacks ; 
and it differs not essentially from 
the former, except in being of a 
lighter and softer texture. It is 
subject to the variation of the 
charred blacks, and eligible for the 
same uses. 

Spanish Chesmit. (See Chesnut.) 

Spanish Perreto, a rich reddish 
brown obtained by calcining copper 


and sulphur together in closed cru- 
cibles. 

Spanish Red is an ochre differing lit- 
tle from Venetian red. 

Spankada, a resin which occurs in 
lumps on the stems of the pine 
trees of 355'orthern Sweden : the ex- 
terior is of a brownish colour and 
the interior a yellowish brown. In 
Sweden it is used for chewing, as 
it is said to cleanse the teeth and 
keep the mouth cool ; by continued 
chewing it becomes rose-red and 
brittle. 

Spanshacle, a large bolt driven 
through the forecastle andforelocked 
under the forccastle-beani, and under 
and upon the upper deck-beam ; 
on the forecastle it has a large 
square ring, for the end of the 
davit to fix in. 

Spar, a piece of timber employed as a 

common rafter in a roof. A ciys- 

tallised eartb}^ mineral ; it is white, 
and has a shining, lustrous appear- 
ance. 

Spathic, or Spathose iron, native 
carbonate of protoxide of iron, much 
used for making iron fur sted. 

Speeifio G-ravity of a body is the 
relation of its weight, compared 
with the weight of some other body 
of the same magnitude. A body 
immersed in a fluid will sink if its 
specific gravity be greater than 
that of the fluid ; but if it be less, 
the body will rise to the top, and 
will be only partly uncovered. 
If the specific gravity of the body 
and fluid are equal, then the body 
will remain at rest in any part of 
the fluid. If the body be heavier 
than the fluid, it loses as much of 
its weight ■when immersed as is 
equal in weight to a quantity of 
the fluid of the same bulk. If the 
specific gravity of the fluid be 
greater than that of the body, then 
the quantity of the fluid displaced 
by the pax't immersed is equal iri, 
weight to the weight of the whole 
body. Therefore the specific gra- 
vity of the fluid is to that of the" 
body as the whole magnitude of 
the body is to the part immersed. 
The specific gi-avities of equal so- 
lids are as their parts immersed in 
the same fluid. The specific gra- 
vities of fluids are as the weights 
lost by the same immersed body.» 
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To form a Table of the sp^ific 
weights of various substances, it is 
necessary to select one as the standard 
of comparison; in practice, pure 
water is always chosen, as the start- 
ing point for solids and liquids, and 
pure atmospheric air for gases, the 
number 1 (1-000) expressing^ their 
specific gravities. The formation of 
two series is considered to be more 
convenient than the comparison of 
all bodies by one standard, on ac- 
count of the perplexity of the num- 
bers which would result. 

Tuhh of the Specific Gravities of 
Metals at G0^> (15-5<^ C.) 

Water . « • . • 

Platinum , . . . 21*50 

Gold . . ... 19*50 
Tungsten .... 17-60 

Mercury 13*59 

Palladmm • . 11-30 to 11*80 
Lead * . . . • 11*35 

Silver . . . . • 10*50 

Bismuth . • . . . S 20 

tlraniiim .... 9-00 

Copper 8*96 

Cadmium . • . .8*70 

Nickel . . . . • 8*80 

Cobalt 8*54 

Manganese .... 8-00 

Iron 7*79 

Molybdenum .... 7*62 

Tin 7*29 

Zinc . • . .6*86 to 7*10 

Antimony .... 6*S0 

Tellurium • . . . 611 

Arsenic . • . . . 5*88 

Aluminium . • . 2*56 to 2*67 

Magnesium . * . .1*75 

Sodium 0*672 

Potassium .... 0*866 

Lithium ..... 0*693 

Specific Gravity of Water at d^erent 
Temperatures, 


BW 


At 70® Fahr. 




Sp.gr. 

0*99923 

68® 





0-99936 

66® 





0-99958 

64® 





0-99980 

62® 





1-00000 

60® 



* 


1*00018 

68® 

. • 


• 


1*00035 

66® 





1*00050 

64® 





1*00064 

62® 

• 




1*00076 

60® 

r ' 




1*00087 


48® .... 

1-00095 

46 ® .... 

1*00102 

44 ® .... 

1*00137 

42 ® .... 

1*00111 

40 ® .... 

1*00113 

38® . . . . 

1*00115 

Thompson's JBr. Annual. 

Solids and Liquids. 

Water . . . . 

. 1*000 

Diamond . . 

* 3*5: 

Rock Crystal . . 

. 2*6 

Window-glass , . 

. 2*52 

Wax . . . . 

. 0-964 

Sulphuric acid 

. 1*84 

Oil of Turpentine . 

. 0*865 


Spirit of Wine (strong) . 0-83 
mei . . . . . 0*72 

Gases, 

Atmospheric air . . • 1*000 

Oxygen . . « . 1*106 

Hydrogen . . . • 0*069 

Nitrogen . . • * 0-972 

Carbonic acid . . . 

Carbonic oxide . . . 0*967 

Pit gas . . . . . 0*558 

Light gas . . . . 0*985 

Speckled Wood. (See Snake 
Wood.) 

Spectrum Analysis,the examination 
of the chemical properties of bodies 
or substances by means of the light 
emitted by them when in a state of 
glowing gas. The spectrum of an 
incandescent solid or liquid is con- 
tinuous, but the spectrum of an in- 
candescent gas is not continuous, it 
is broken by well-defined bands of 
light; therefore the luminous va- 
pour of a substance is used in spec- 
tral analysis. Every elementary sub- 
stance, when in a state of glowing 
gas, has a spectrum consisting of 
various bands of light peculiar to 
itself, and which never changes ; the 
vapour of the same substance always 
produces the same spectrum. How- 
ever far the source of light may bo 
from the observer, if the lines arc 
well defined, he can by means of this 
peculiarity of the spectrum discover 
the elements of the substance which 
causes the light. It is by this means 
that our scientific men have been 
enabled to detect much concerning 
the chemical composition of the sun, 
fixed stars, etc., which was Mthert» 
unknown, as well as to obtain much 
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more accurate knowledge of the 
chemistry of terrestrial matter. 

Spectrum. If a ray of light is made 
to fall upon a tnangular piece of 
glass — a prism — is bent out of its 
course, and it forms a beautifully 
coloured tlamc~like image. This is 
a spectmm. The solar spectrum, 
consists of sundry bands of colour ; 
red, orange, yellow, green, blue, 
J indigo, and violet. These form what 

is called the Newtonian Spectrum, 
the laws respecting those rays hav- 
ing been first determined by Sir 
Isaac Newton. 

Specular Iron Ore, peroxide of 
iron ; its crystals have usually a 
j brilliant metallic lustre. va- 

riety of hematite. 

Speculum Metal, a metallic alloy, 
consisting of two parts copper and 
one tin. 

1 Speiss, Speise, an alloy of arsenical 

metals. 

Spelter, the commercial name of 
zinc. 

Spend, in mining^ to break ground, to 
j work a way. 

Spare, the screen across the lower end 
of the hall, in domestic buildings of 
the middle ages. 

Sperver, the wooden frame at the top 
of a bed or canopy. 

Spessarton, manganese garnet. 

Sphene, or Sphen, an ore of tita- 
^ niura. 

Sphenoclase, a mineral found at 
i Gjellebdck in Norway ; it occurs in 

the limestone in parallel layers, 
varying in thickness. Its colour is 
i; grayish yellow ; when broken, the 

if edges are translucent ; it has a 

splintery fracture, and breaks into 
: f wedge-shaped fragments. It is nearly 

j as hard as orthoclase. 

I • Sphere, in geometry, a globe, a solid 

contained under one nniform sur- 
face, every point of which is equally 
distant from a point within, called 
the centre of the sphere, and may be 
conceived to be generated by the re- 
volution of a semicircle about its dia- 
meter, which is fixed, and is called 
the axis of the sphere. 

Spherical bracketing, the forming 
of brackets to support lath-and-plas- 
ter work, so that the surface of the 
plaster shall form the surface of a 
sphere. 

Spheroid, a solid body resembling a 


sphere, supposed to be generated by 
the revolution of any oval about an 
axis.:' 

Spherbidalbracketing, the bracket- 
ing prepared for a plaster ceiling 
whose surface is to form that of a 
spheroid. 

Spheroidal state, the name given 
by Boutigny to the condition As- 
sumed by ^vater when projected into 
red-hot vessels. Under this condition 
the temperature of the spheroid 
never rises to the boiling point. 

Spherulite — ^Kidneystone. These 
names are applied to certain spheri- 
cal granules occurring imbedded in 
pitch-stone and pearl-stone. They 
are of gray, yellow, or red colour, 
with little or no lustre, translucent 
or opaque, and have a splintery 
fracture. — Waite 

Sphyrelata, hammered metal-work, 
the earliest kind of art manufacture 
in metal. 

Spiceries and Pepper-boxes were 
made very large in the Tudor times 
and placed on the high table : their 
shape was that of a tower, castellated 
and triple-turreted, into which all 
kinds of spices were placed, of 
which our ancestors were inordinately 
fond. 

Spiegeleisen, in metallurgy, specular 
cast iron. It is thought to be a defi- 
nite compound of iron, carbon, 
and manganese, with the formula 
(£’e,Mn)40. The use of spiegeleisen 
forms an essential park of the Bes- 
semer steel-making process. (See 
Steel.') 

Spieglas, native antimony, of very 
rare occurrence. 

Spike oil, a volatile oil obtained from 
the leaves and stalks of Lavandula 
spica. It is heavier than the true 
lavender-oil, which is from the 
flowers of the Lavandula, deposits 
more camphor, and has a less plea- 
sant odour. 

Spindle tree ; the wood of this tree 
is yellow and like English boxwood, 
only straighter and setter; it is used 
for bobbins and common articles ; it 
is used in France for inferior carpen- 
ters’ rules : its charcoal is used for 
gunpowder, and is sometimes em- 
ployed by artists, being easily ef- 
faced 

Spinel, a ruby. The red spinel from 
Ceylon is a valuable gem. The 
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scarlet spinel is termed spiTiel ruby j 
the rose-red, halm ruby ; the yellow 
or redj mMcelie ; and the violet- 
coloured, almaneiine ruby, 

Spinning-jeraiy, in mec/iamcs, a ma- 
chine used in the common manufac- 
tories to turn a great number of 
spindles by means of bands from a 
horizontal wiicel. 

Spirtning-wheei, the wheel formerly 
employed in the spinning of material 
for textile fabrics : it consisted of a 
wheel which gave motion to a spindle, 
on which the thread spun by the 
fingers was wound. 

Spira (Latm)y the base of a column : 
this member did not exist in the 
Doric order of architecture, but was 
always present in the Ionic and Co- 
rinthian ; and besides the bases pro- 
perly belonging to those orders, there 
was one called the Attic, which 
may be regarded as a variety of the 
Ionic. 

Spiral, in geometry, a curve-line of the 
circular kind, which in its progress 
always recedes more and more from 

its centre. In architecturey a 

curve that ascends winding about a 
cone or spire, so that all its points 
continually approach its axis. 

Spiral pipe oven, in metallurgyy an 
arrangement for heating air for the 
blast furnace, consisting of a long 
spiral of cast iron pipes, connected 
with each other by cemented socket 
ioints, through which the air to be 
heated circulates. 

Spire, in geometry y a line drawn pro- 
gressivdy round the same axis, 
with a distance between each circle ; 
a curve-line; any thing contorted or 
wreathed ; a curl, a twist, a wreath. 
In architecture, it denotes anything 
growing up taper ; a round pyramid, 
a steeple. 

Spire -spiry, in geology, the bands of 
slaty carbonaceous matter which 
alternate with the bituminous layers 
in a coal seam. Used only in 
Leicestershire. 

Spirit, In old chemical language this 
word meant any liquid obtained by 
distillation ; now the word is chiefly 
applied to ethylic and methylic 
alcohols ; but in pharmaceutical 
language it is still used as a generic 
name for aromatic alcoholic distil- 
lates and certain alcoholic solu- 
tions. 


Spirit of ffin. Muriate of tin is so 
called by the calico-printers. 

Spirit of Wme, or Alcohol, ardent 
spirit ; the result of vinous fermenta- 
tion. The spirit is distilled over at 
a graduated temperature, and sub- 
jected to rectification to deprive it 
of its water. It is not possible by 
distillation alone to obtain absolute 
alcohol, that is, alcohol free from 
■water, although alcohol of sufiicient 
purity for all practical purposes is 
readily obtained. Kectified spirits 
contain from 54 to 64 per cent, of 
absolute alcohol, and its specific 
gravity is 0*838. 

Spirit-ievel, a cylindrical glass tube, 
tilled with spirit of wine, except a 
small bubble of air. In whatever 
position the tube may be placed, tlm 
bubble of air will always tend to the 
highest part of it ; but when placed 
ima perfectly horizontal position, the 
bubble will remain stationary at the 
centre of the tube. 

Spirketing, the strake wrought on 
the ends of the beams of a ship ; 
where there are ports, it is the two 
strakes worked up to the port-cells ; 
in which case the middle of the 
planks should not be reduced, unless 
it occasions the butts to be less than 
6 inches. 

Spital, a hospital. 

Splashers, screens or guards placed 
over locomotive-engine wheels (usu- 
ally faced with brass), to prevent 
any person on the engine coming 
in contact with the wheels, and 
also to protect the machinery from 
any wet or dirt thrown up by the 
wheels. 

Splay, the slanting or bevelled ex- 
pansion groin, in Gothic and 
Domestic architecture, to doors, 
windows, aiid openings in walls, 
etc.' ■ ■ 

Splint Coal, a variety of bituminous 
coal with a slaty structure. 

Split-pins, and Cotters, round and 
fiat pins, with a head at one end, 
and split at the other end. They are 
used through the ends of bolts, to 
keep them from getting out of their 
place, the split end being opened 
like the letter K, to keep the pin 
or cotter from falling out. 

Sponge. Sponges are organisms liv- 
ing in water, and consisting of a soft, 
gelatinous mas^ mostly supported- 
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by an internal skeleton composed of 
reticular anastomosing hairy fibres, 
in or among wliich are usually im- 
bedded calcareous or sometimes 
siliceous spiculje. They are found 
adhering to rocks, chiefly in the 
Mediterranean, where they are col- 
lected by divers, and treated with 
hydrochloric acid to remove the lime. 
Two or three species are found in 
fresh water. Sponge has, by some 
naturalists, been referred to the 
vegetable, by others to the animal, 
kingdom ; of late years, however, the 
evidence has appeared to be conclu- 
sive as to its animal nature. 

Spoons* In eating, spoons seem to 
have been almost the only aid to the 
fingers at a very early period of our 
history. Knives were first made in 
England in 15G3, by Thomas Ma- 
thews, on Fleet Bridge, London, 
and were therefore only obtainable, 
in any considerable number, by 
the upper classes of society. Horn 
and wood were the materials of 
■which spoons were made down 
to Elizabeth's reign, when pewter 
became common, and was much im- 
proved. 

Spray, in navigation, the sprinkling of 
the sea driven from, the top of a high 
■ "^vave in stormy weather. ■ ■ ■ ' ^ ^ ' 

Spring, in viechanics, an elastic body, 
which, when distorted or compressed, 
has the power of restoring itself ; any 
active power by which motion is pro- 
duced or propagated.- In nmiga- 

tion, a rope passed out at one extre- 
mitj’' of a ship, and attached to a 
cable from the other, to bring her 
broadside to bear upon an object. 

Springs, in locomotive engines, the 
elastic steel supporters of the boiler 
and frame upon the axles, named 
after the particular parts to which 
they apply ; as leading springs for 
the leading-axle, driving-springs for 
the driving-axle, traiiing-springs for 
the trailing-axle, tender-springs, 
drag-springs, buffer-springs, piston- 
springs, valve-springs, etc., all pro- 
portioned to the particular duty they 
have to perform. 

Springs of Water. In contem- 
plating the origin and utility of 
water-springs, as dispersed upon the 
face of the Earth, for the use of man 
and beast, and as far deep in the 
Earth as the miner’s art has led, — 


we find much both to inform and 
amuse those who have not made this 
subject their study. AH water on 
the Earth’s surface” has its origin in 
the sea. By the heat from that great 
luminary of our earth, the sun, the 
water is evaporated into the upper 
regions, and there rarefied, forming 
clouds, which by attraction and 
different causes is plentifully show- 
ered upon the earth as rain or dew 
to form brooks, rivers, and lakes, 
much of it sinking into the earth to 
foim springs. It has been urged by 
some, that it is impossible for rain 
to supply the copious springs that 
arise in stony countries, where there 
is little appearance of a rec<;iving 
soil, and that rocky ground is im- 
pervious to them. But it must be 
admitted, that if rocks make a dis- 
charge of water, they are also capable 
of receiving it \ and that rockj?' coun 
tries are generally as well supplied 
with springs as others, is well known 
to all travellers. One of the most 
stony countries in Europe is Nor- 
way, where there is an abundant 
supply of pure water. It has also 
been stated that those places where it 
never rains, both in Africa and some 
parts of America, are yet well sup- 
plied with springs, and at times have 
flooded rivers. Whence come their 
springs ? The Nile, Niger, etc., are 
rivers of magnitude, and drain the 
greatest part of Africa. They are 
seldom replenished with rain; but 
they receive tlieir immense floods 
from the extensive mountainous 
country l^ung above and behind 
them, where they have all kinds of 
weather; and some of the hills are 
annually covered with snow, as well 
as those districts in America where 
it seldom rains; but the dews are 
very prolific, so much so that on 
walking out in the evening or early 
in the morning, amongst the^ herb- 
age, it is nearly the same as in this 
country after a shower of raiUi 
Hence it may be fairly presumed, 
that the springs of those countries 
are fed by the excessive dews, similar 
to rain in other parts of the world, 
drawn from seas, lakes, and rivers, 
from the exhalations by the sun 
during the heat of the day. In those 
tropM climates, night and day are 
nearly equally divided. Nature is 
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tliiis perfect in all her works, by 
allowing a sufficient period for the 
descent of dews to supply the place 
of rain. Salt-springs receive their 
saltness from passing through beds 
of salt, such as those at Nantwieh, 
in Cheshire, etc., w'hich easily com- 
municate their salter particles to the 
•water running through them. These 
beds of salt, W’hicli are found in the | 
new red sandstone marl, are perhaps 
originally derived by evaporation 
from the waters of an ancient ocean. 
The water from the brine springs of 
Chesbire and Worcestershire is 
pumped up and evaporated. By this 
means nearly all our salt is obtained. 

Bpring-balance, in locomotive engines, 
a spiral spring w^eighing- balance, 
with an index and pointer. This is 
attached to the end of the lever, by 
wliich the pressure upon the safety- 
valve is adjusted. 

Spring-hooks, in locomotive engines, 
the hooks fixing the driving-wheel 
spring to the frame. A screw on the 
end of the hook i-cgulatea the weight 
on the driving-wheels. 

Spring-pins, in locomotive engines, 
iron rods fitted between the springs 
and the axle-boxes, to sustain and 
regulate the pressure of the axles. 

Springing, the bottom stone of an 
arch which lies upon the impost. 

Sprit, in namgation, a small boom or 
pole which crosses the sail of a ves- 
sel diagonally from the mast to the 
hindermost corner of the sail, to ele- 
vate and extend it. 

Spritsail, in navigation, the sail 
extended by a sprit. 

Sprung, in navigation. When a top- 
mast is broken or cracked near the 
cap, it is said to be sprung. 

Spunk, another name for German 
tinder, which see, and Amadou, , 

Spurs, pieces of timber fixed on the 
bulgeways, and the upper end bolted 
to the ship’s side above "vvater, for 
security to the bulgeways. 

SOLuare, in geometry, a quadrilateral 
figure with right angles and equal 
sides. In architecture, an area of 
four sides, with houses on each side. 

Square-rigged, in navigation, ah epi- 
thet applied to a ship that has long 
yards at right angles with the length 
of the deck, in contradistinction to 
sails extended obliquely by stays or 
lateen yards. 


Square sails are such as are extended 
by a yard, distinguished from others 
extended by booms, stays, lateen s, 
and gaffs. 

Square tuck, when the planks of the 
bottom are not worked round to the 
wing-transom, but end at the fashion- 
piece. 

Squaring tbe circle, a useless exer- 
cise, in mathematics, is attempting 
to mai?:e a square that shall be equal 
to a given circle. 

Squat, in mining, a flat deposit of ore, 
usually in bunches, 

Squinch, Sconce, Sconcbeon, an 
arch across the angle of a square 
room to support a superposed miiss. 
It is applied to small arches or pro- 
jecting courses of stone formed across 
the angles of towers. 

Squint, or Hagioscope, an opening 
through the wall of a Roman Catholic 
church, in an oblique direction, for 
the purpose of enabling persons in the 
transept or aisle to see the elevation 
of the Host at the high altar. 

Stadium, a Roman measure of length, 
nearly equivalent to our furlong. The 
term was also applied to a building, 
or an enclosed area, in ivhich gym- 
nastic and athletic exercises, chariot- 
racing, and foot-racing, wrestling, 
and other public games, were ex- 
hibited. The stadium was divided 
into distances for the racers. Also a 
Greek structure, of an oblong area, 
terminated at one end by a straight 
line, at the other by a semicircle, 
having the breadth of the stadium 
for its base. Around this area were 
ranges of seats rising one above 
another, erected for the purpose of 
witnessing the public sports at 
Olympia and other j)laces. 

Staff, in metallurgy, a bar of iron 
about 4 feet long, welded at one end 
to a flat piece or blade of iron, re- 
sembling in shape a baker’s peel. On 

I this the * stamps ’ are placed for re- 

f heating, * A wrought-iron bar 

' about inch square welded to 

I the ball (of iron produced in the 
puddling-furnace), and used for ma- 
nipulating it under the hammer/ etc. 
— Fercy, 

Stafi-Role, in metallurgy, a small hole 
in the puddling-furnace through 
which the puddler heats his staff. 

Staircases. It was in the reign of 
Elizabeth that staircases first be« 
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lar ranges of planks on the bottom 
and the sides of the ship, reaching 
from the stem to the stem. 

Stalactite (that which drops), calcare- 
ous spar deposited in pendent masses 
from the roofs of caverns. 

Stalagmite, calcareous spar deposited 
on the floors of caverns. The stalac- 
tite increases from tlie roof down- 
wards, the stalagmite from the floor 
upwards. 

Stall, a place occupied by* a monk, 
canon, dean, or prebendary, in the 
choir of a church ; sometimes applied 
also to the sedilia or presbyteries for 
the officiating ministers in the wall 
of a chancel. 

Stall and Hoorn- work, in coal~min» 
working the coal in compart- 
ments, or in isolated chambers and 
pillars. 

Stamps, machinery for crushing ores. 

In metallurgy^ a slab of malleable 

iron is nicked under the hammer in 
seven or eight places, and then the 
mass being placed on a peculiar 
anvil, it is broken into separate 
pieces — * stamps.’ ^ A stamp weighs 
about 26 lbs., and the fractured 
edges are bright and crystalline.’ — 
Percy, 

Stamp-hammer, * a direct-acting 
hammer where the hammer-block is 
lifted vertically, either by cams or 
friction-rollers, or, as is more com- 
monly the case, by steam or water- 
pressure acting on a piston in a 
closed cylinder.’ — Percy, 

Stanchion, in ship-huilding, a small 
pillar of -wood or iron, used to prop 
and support the decks, awning, etc, 

^The upright iron bar between 

the muUions of a window, screen, 


came features in English houses. 
Hand-rails and balustrades, unlike 
the rickety contrivances of modem 
days, Avere of gigantic proportions, 
and presented at once a bold, pic- 
turesque, and secure appearance ; 
yet so variously and fancifulty de- 
corated, that their effect was always 
pleasing and free from clumsiness. 
In the middle of Yerulara House 
was a delicate staircase of wood, 
■which was curiously carved; and 
on the posts of every interstice wms 
fixed some figure, as a grave divine 
with his book and spectacles, a 
mendicant friar, etc. In two of the 
principal chambers of Wressil Castle 
are small beautiful staircases, with 
octagon screens, embattled at the 
top, and covered with very bold 
sculpture, containing double flights 
of stairs, winding round each other, 
after the design of Palladio. The 
east stairs at Wimbledon House lead 
from the marble parlour to the great 
gallery and the dining-i'oom, and 
are richly adorned with wainscot of 
oak round the outsides thereof, all 
wtII gilt with fillets and stars of 
gold. The steps of these stairs were 
in number 33, and 6 feet 6 inches 
long, adorned with 5-foot paces, all 
varnished black and white, and che- 
quei--work; the highest of which 
foot-pace is a very large one, and 
benched with a "^vainscot bench, all 
garnished with gold. 

Staircases, in ordinary modern 
practice, should be light, spacious, 
and easy, seeming to invite people to 
ascend. Principal staircases should 
not be narrower than 4 feet, so that 
if t-wo persons meet thereon, they 
may pass each other with conveni- 
ence : but they may be extended in 
breadth to 1(J or 12 feet, according 
to the importance of the building. 
The steps should never exceed 6 
inches in height, nor be less than 4 
inches ; but this latter height is only 
allowable in very wide staircases. 
The breadth, or the flat horixontal 
part, which is called the tread of the 
step, should not be less than a foot, 
nor exceed 15 inches. 

StaitKes, in engineering^ erections 
placed on the sides of rivers and 
harbours, from which coals are 
shipped. 

Stakes, in ship-building^ are the regu- 


Standage, in mining^ a space for re- 
taining water in shafts. 

Standards, timbers in the form of 
knees, with one arm on the deck, 
and the other fayed to a ship's 
side. 

Stanniferous, veins or rocks con- 
taining tin. 

Stantients, the upright pieces in a 
bulk-head, breast-work, etc., of a 
ship. 

Starboard, in navigation, the right- 
hand side of a ship, looking forward, 
as larboard is the left-hand. 

Starch, torrifiled, 'artificial gum, 
prepared by roasting starch. 
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Starlings, in architecture,^ are large i 
piles placed on the outside of the 
foundation of the piers of bridges, to 
break the force oft he water and pro- : 

. tcct the stone-work. 

Stanroscope, an optical instrument ; 
used for examining the polarising 
structure of crystalline bodies. It 
was invented by F. Kobell. 

Staves, in joinery,^ the boards that are 
joined together laterally, in order to 
form a hollow cylinder, cylindroid, 
cone, or conoid, or any frustum of 
these bodies. The shafts of columns, 
in joinery, are frequently glued up 
in staves. 

Stay, hi navigation, a strong rope em- 
ployed to support the mast in the 
fore-part : to stay a ship, to manage 
the .sails so that she shall not make 
any way forward, preparatory to her 
tacking about. 

Stays, in mining, pieces of wood to 
secure the pumps in the engine- 
shaft. 

Stays, outside, in locomotive engines, 
sling-stays binding the boiler and 
frame together. 

Stays, inside boiler, in locomotive 
steam-engines, rods of iron binding 
together the flat ends of the boilers. 
The flat side of the dome is likewise 
strongly bound together by iron rods. 
Without these stays, they could not 
resist the pressure of the steam against 
so large a surface. 

Stays, inside frame, in locomotive 
engines, strong stays placed below 
th^ boiler, firmly fixed at one end 
to the lirc-box, and at the other 
end to the smoke-box: they sup- 
port the inside, bearings of the driv- 
ing axle and other parts of the ma- 
chinerj". 

Staysail, in navigation, a sort of tri- 
angular sail extended on a stay. 

Stay-wedges, in locomotive engines, 
wedges fitted to the inside bearing 
of the driving axles, to keep them in 
their proper position in the stays. 

Steam, the vapour of hot water at the 
boiling point of 212 degrees. Specific 
gravity at 212° is to that of air at 
the mean temperature as 0'472 is to 
1 (Thomson) ; weight of a cubic 

' foot, 249 grains ; modulus of elaa- 
, ferity for a base of an inch square, 

’ X4| Ihs. ; when not in contact with 
fixnands lii of its bulk by 
beat (Gay-Lussac). 


Steam compression. The steam 
which has performed its duty in the 
cylinder, but which has not escaped 
before the slide-valve closes the ex- 
haust-port, is compressed by the ad- 
vancing piston. This compression 
begins, according to the lap and 
travel of the slide, from 2 to 3 inches 

. from the end of the stroke, and is oi 
considerable amount. It is, however, 
of advantage in checking the mo- 
mentum of the piston, and relieving 
the strain on the connecting and 
piston rods at the end of each 
stroke, and is not therefore all lost 
power. 

Steam-Engine. A machine moved 
by the power of steam. It should be 
understood that the motion produced 
in a steam-engine is measured by the 
quantity of heat employed to convert 
water into steam. Heat and motion 
are convertible terms. A certain 
quantity of coal is consumed to 
evaporate a given quantity of water 
in the boiler, under which the fire is 
placed. In a theoretically perfect 
engine, an equivalent of carbon in 
the coal would, by complete combus- 
tion, convert into vapour an exact 
definite equivalent of water, and this 
vapour would produce a definite 
amount of motion ; but this is never 
realised. 

One pound of pure coal yields in 
combining with oxygen in combus- 
tion theoretically an energy equal 
to the power of lifting 10,800,000 
pounds one foot high ; the theoretical 
equivalent for a unit of heat, or the 
heat necessary to heat one pound of 
water through one degree of Fahren- 
heit, is 772 foot pounds. A pound of 
coal in burning should yield 14,000 
units of heat, or 772 x 14,000 =» 
10,808,000 foot pounds. The highest 
practical value that has been obtain- 
ed is 1,200,000 pounds, or less than 
^ of the theoretical value. Theoretic 
catly 1 lb. of pure coal should evapo- 
rate about 13 pounds of water, 
cally a pound of ordinary coal does 
not evaporate 4 pounds. (See Duty,') 

There are two ways of working the 
steam-engine, expansively and non- 
expansively ; and the engines are 
divided into two classes, condensing 
and non-condensing. In the former 
a vacuum is made on that side of 
the piston opposite to the steam side. 
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by condensing the steam which pre- 
viously occupied that space ; whereas 
in the non-condensing engines the 
steam acts on one side of the piston, 
and the atmosphere on the other. 
We will now speak of the two ways 
of W’orking engines. By the first 
method, the non-espansive steam of 
the full pressure is admitted during 
the -whole of the stroke of the piston, 
that is to say, during the time of its 
passage from one end of the cjdinder 
to the other. Whereas by the se- 
cond method the steam is shut olf 
w-hen a part only of the stroke is per- 
formed, the remainder being executed 
by the expansion of the steamalready 
admitted to the cylinder. 

A third variety of steam- engine is 
■worked by shutting off the steam 
before it lias driven the piston the 
whole length of the cylinder, or 
completed the stroke^ as it is termed, 
and the subsequent expansion of the 
steam completes the impulse upon 
the piston. Engines thus worked 
are distinguished as expansive en- 
gines, The principal difference in 
the mechanism of condensing and 
expansive steam-engines is in the 
movement of the apparatus which 
admits and shuts off the steam, or 
the valves, which act as doors within 
pipes. The several parts of a con- 
densing engine and its appliances are 
as follows : 1st, the hoUer, in which 
the steam is produced from water by 
the action of fire in the furnace be- 
neath; 2ndly, the steam-pipe, in 
which the steam is conveyed to the 
engine; 3rdly, the steam-chests, in 
wliich the steam is received, and 
w'hich communicates with the two 
induction, pipes that lead into the 
upper and lower part of the cylinder ; 
4thly, the cylinder fitted with the 
piston, and having pipes called the 
eduction-pipes, through which the 
steam passes away when its work in 
the cylinder is completed, into the 
condenser : fithly, the air-pump, 
which abstracts the water formed by 
the condensed steam, sending it into 
the boiler, producing a partial va- 
cuum within the condenser, and thus 
assisting the escape of the steam from 
the cylinder ; 6thly, the condenser 
itself, which is kept cool with water 
pumped up by the cold-water pump, 
'The piston has a rod fixed to it. 
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which works through a steam-tight 
opening or stuffmg-box in the lid of 
the cyfinder, and 'this piston-rod is 
attached to one end of a which 
turns upon a centre, and the other 
end of which works ei, connecting-rod 
attached to a crank, to the side of 
which a rotatory motion is thus im- 
parted. In some engines the piston- 
rod is connected by links directly 
with the crank, and these are hence 
termed direct-action steam engines, 
while the former are distinguished 
as heam-engines. In others, again, 
the piston-rod is attached to the 
crank without links, and thec 3 ’linder, 
instead of being fixed, is made to 
vibrate or oscillate: these are there- 
fore termed vibrating or oscillating 
engines. Marine engines for propel- 
ling vessels on the water, and loco- 
motive engines for propelling trains 
of carriages upon railways, are each 
distinguished by peculiarities of con- 
struction and arrangements, fitting 
them for their especial duties. 

Steam exhaust -port, in the locomo- 
tive engine, the passage opened be- 
low the slide-valve from the cylin- 
der to the atmosphere. It is 
placed between the two steam- 
ports, and is nearly twice their 
area, the more freely to permit the 
escape of the steam. It is open 
to the blast-pipe, and is cut off 
from any communication with the 
steam in the steam-chest by the 
slide-valves. The arch part of the 
slide-valve opens the passage from 
the cylinder into the central ex- 
haust-port, where, through the 
blast-pipe and chimney, it escapes 
to the atmosphere, and by this 
means produces the draught bn the 
fire. 

Steam-gauge, a contrivance to sho-w 
the exact amount of pressure of 
the steam ; it consists of a siphon- 
tube with equal legs, half filled 
with mercury; one end is cement- 
ed into a pipe which enters that 
part of the boiler which contains 
the steam ; the other end is open 
to the atmosphere. A stop-cock 
is usually provided between this 
gauge and the boiler, so that it 
may be put in communication with 
the boiler at pleasure. When the 
stop-cock is open, the steam acting 
gp. the mercury in one leg of the 
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gauge presses it down, and the 
mercury in the other leg rises# The 
difference betw’een the two columns 
is the height of mercury which cor- 
responds to the excess of the pres- 
sure of the steam in the boiler 
above the pressure of the atmo- 
sphere; or, in other words, to 
tlie effective pressure on the safety- 
valvc. If half a pound per inch 
be allowed for the length of this 
column, the effective pressure of 
the steam, in pounds per square 
inch, is obtained. 

Steam jacket, a space left around 
a cylinder to be filled with steam, 
to prevent the loss of heat. 

Steam IJIavigatioiL. This is accom- 
plished by the application of steam 
power to the marine enginey by 
■which vessels of all dimen*sions are 
propelled on the waters of the 
ocean or on the principal rivers. 
Whether by means of the paddle- 
wheel, or by the spiral or helix 
screw, the fluid is displaced and 
the vessel sent forward at the vari- 
ous speeds consequent upon the 
skill employed in the making of 
vessel and engine. Much compe- 
tition and many controversies have 
existed upon the best methods to 
be adopted. Many instances of 
failure have occurred from the 
simple circumstance of the builder 
of the ship and the constructor of 
the engine not acting in concert. 
Steam vessels for river passenger- 
traffic, when in trim and all their 
parts well constructed, average a 
speed of 15 miles an hour ; in Ame- 
rica 18 miles; and sea-going ves- 
sels average on their way 12 miles. 
Cunard’s packets from Liverpool to 
Halifax and Boston have done more, 
Tlie West India and the Peninsular 
and Oriental Companies have splen- 
did vessels, which do credit to the 
companies for their enterprise, to 
the builders for the construction of 
the craft, and to the engineers for 
the construction of the engines. 
Other companies exist who deserve 
their proportion of praise. It is to 
England and Scotland that the 
world is indebted for this new de- 
ment of civilisation. 

Bteam-pipes, in locomotive engines, 
the pipes which collect and con- 
vey the steam to the steam-chest ; 


they commence inside the boiler. 
In boilers with domes, the receiv- 
ing pipe is raised as high as possi- 
ble, and turned back round the 
edges of the open end, to prevent 
any water which might rise so high 
from overlying the pipe. In boilers 
having no domes, the steam is col- 
lected in a horizontal pipe pierced 
with numerous small boles. After 
being collected, the steam-pipes are 
continued outside the boiler to the 
steam-chest. The internal dia- 
meter of the steam-pipe is usually 
rather more than one-fifth of the 
diameter of the steam cylinders; 
the area of the passages through 
valves, in some of Watt’s beam-en- 
gines, is nearly one square inch per 
horse-power. This is in some cases 
too large for steam-passages, but 
rather too small for the exhausting 
valve-passages. 

Steaan-pipe for tender, in locomo^ 
fives, a small pipe attached to the 
boiler by a cock, for admitting the 
spare steam to heat the water in the 
tender. 

Steam-ports, in locomotive engines, 
two passages from the steam-chest 
to the cylinder. The steam is ad- 
mitted to and from these passages 
by the slide-valve opening the port 
for the admission of steam to the 
cylinder, and then by shutting off 
this port from the steam in the 
steam-chest, and opening the same 
passage by which it entered, it is 
conveyed to the atmosphere. 

Steam-wliistle,an apparatus attached 
to the boiler of a locomotive engine 
for the purpose of giving warning 
of its approach when running. The 
construction of the whistle is shown 
to one-quarter size in the annexed 
engravings. It is made of brass, 
and the foot, a, is cast hollow with 
a flange, b, at the bottom to bolt 
it on the fire-box : it has a cock, c, 
placed in it, with the handle d, and 
screw E, to keep it tight ; the han- 
dle projects out, to allow firm hold 
to be taken of it. The cup f is 
fixed upon the foot a, by screwing 
the piece g upon it, and both are 
turned truly at their outer edges, 
leaving a very narrow passage, i i, 
four inches diameter, between them 
all round. The piece a is hollow, 
having holes, m, in its sides ; and a 
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pillar, K, stands upon its centre, on 
which is screwed the bell, i. L, the 
thin edge of which is brought Just 
over the opening i, and half an 
inch above it. 







When the cock is opened, the 
steam enters the cup f through the 
holes H, and rushes out a.t the nar- 
row slit I, striking the thin edge of 


the bell, l, in a "manner similar to 
the action in organ-pipes, and pro- 
ducing an exceedingly shrill and 
piercing sound. Some holes, M, are 
made in the top of the bell, to allow 
the steam to pass through, which 
improves the sound considerably. 
The size of the concentric part where 
the steam escapes, and the depth of 
the bell part, and their distance 
asunder, regulate the tones of the 
whistle, from a shrill treble to a 
deep bass. The cock should be 
steadily opened, to adjust the quan- 
tity of steam, so as to produce^ the 
clearest sound. The steam whistle 
is very effective, and its sound can 
he heard at a great distance. 

Steatite, a variety of talc of a very 
soft greasy texture when first raised ; 
hence its name of soapstone. It is 
a hydrated silicate of ma^esia. It 
occurs at the Lizard Point, Corn- 
wall, and in Carnarvonshire. In 
China it is largely used for making 
grotesque figures. 

Steel is composed of iron and carbon. 
Steel is ^vided into four distinct 
classes, — Damascus steel ; German 
steel; Blistered, or blister steel, to 
which class shear steel belongs ; and 
Cast steel. The first is made directly 
from the ore, or by welding steel rods 
and iron rods together ; the second 
from pig metal, by depriving the 
latter of a portion of its carbon and 
impurities ; the third from bar iron, 
by impregnating it with carbon ; and 
the fourth class, or cast steel, may be 
made from either of the others, by 
melting it in a crucible. Still, blis- 
tered steel appears to be the most ad- 
vantageous, so far as quality is con- 
cerned. 

The specific gravity of steel is 7*84 ; 
weight of a cubic foot, 490 lbs. ; a 
bar 1 foot long and 1 inch square 
weighs 3*4 lbs. ; it expands in length 
by 1® of heat, hftSott (Boy) ; tern- 
pered steel will hear without perma- 
nent alteration, 45,000 lbs. ,* cohesive 
force of a square inch, 130,000 lbs. 
(Rennie) ; cohesive force diminished 
by elevating the temperature ; 
modulus of elasticity for a base of an 
inch square, 29,000,000 lbs. ; height 
of modulus of elasticity, 8,530,000 
feet (Dr. Young), 

Steeler, the foremost or aftermost 
plank in a strake, which is dropped. 
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fehort of the stern or sterapost of a 

Steelyard, in staiicSf a Mnd of ba- 
lance having arms of unequal length, 
in ^diicb the weight is moved along 
the longer aim, and becomes in effect 
heavier in proportion as it is 
from tlie fiiloruiti or port. It -ft as 
forraerlv named the Staiera Bomarut, 
or Koniau balance. 

a spire or lantern; the su 
^Structure attached to the tower 

Steer^g-wiieel, a wheel to which 
^ the tiller-rope is attached,^ for the 

convenience of steering a ship. 

Steering, in i nr 

• elevation which a ship s cathead or 
bowsprit is above the 
angle^ v/Mch either makes with the 

Steiarnannite, a variety 

•with an admixture of sulj^ides of 
lead and antimony; it is found at 
Przibram in Bohemia. 

Stem, the foremost piece of timber m 
« sliin .- — In mining, a day’s v oik, 

of eight hours generaUy. 

Rt.fimnles, in mining, wooden pieces 
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ing plan and section of a trap in 
conimon use.) The circular plan 
shows how the fluid is drained off 
through small holes. The arrows in 

Plan of Stencli-trap. 


the section show the course which 
the fluid takes in its way into the 
pipe leading into the drain. It will 
be evident, from an inspection of the 
section, that the inverted cup will be 
immersed in the fluid as high as the 
dotted lines. If, from neglect, the 
space intended for fluid only should 
be suffered to become filled with 
solid matter, the fluid will cease to 
run in the direction indicated by the 
arrows, and the utility of the traps 
will be destroyed; they should, there- 
fore, be kept constantly clear from 
solid matter. 

Some persons, not understanding 
the principle on which the trap is 
constructed, remove the inverted 
cup when the water can no longer 
flow through it, and then leave it 
off. The consequence is, that, there 
being nothing to impede the gas _ 
from the drains from rising and 
flowing into the dwelling-houses, 
the houses vei^ frequently become 
filled with noxious air. 

Stencil, a style of mural or other deco- 
ration which may be executed by 
those who are ignorant of the proper 
use of the brush. The outlines of the 
design are cut out in a piece of paste- 
board or metal ; this is called th^ 
stmeik it is placed on the plain sur- 
face which is to be decorated, and a 
brush containing the colour passed 
freely over the entire surface: so 
when the stencil is removed the 
design is left in colour on the mate- 
rial below. 

Stent, in mining, the waste heaps on a 
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mine, called variously, trade, deads, 
attle, stuff, rubbish. 

Step, in ship-buildhgj a large piece of 
timber into which tiie heel of a 
roast is fixed. 

Steps for tlie masts are large pieces 
fitted across the keelson, into which 
the heel of the must is fixed. The 
holes for the mast to step into 
should be cut in proportion to the 
steps, so as to leave sufficient wood 
on each side of the hole to answer 
in strength to the tenon left at the 
heel of the mast ; and if that should 
be rather too little the hole may 
be cut more thwartsMps to answer 
the deficiency the fore and aft way. 
There are likewise large pieces 
called steps of the cupstands; and 
steps on the top-side, for the con- 
venience of getting on board. 

Stereobate, or Stylobate, a base ; 
the lower part or basement of a build- 
ing or column. 

Stereoebromy, a modern style of 
wall-painting introduced by Aber- 
garth von Fuebs of Munich. The 
colours are mixed with water, and 
the whole painting fixed by silicic 
acid mixed with water, which be- 
comes hard and flinty, thoroughly 
preserving the painting from injury 
by fire, or exposure to weather. 

Stereograpbic projection of the 
sphere ; projection of a solid on a 
plane. 

Stereography, the art of represent- 
ing solids on a plane. 

Stereometry, a science showing how 
to measure, or to find the solid 
contents. 

Stereoscope (The) has the property 
of producing natural effects of per- 
spective and relief, as objects are 
seen with a pair of eyes. 

The mind judges of the relative 
position, form, and magnitude of 
visible objects, by comparing their 
apparent outlines and varieties of 
light and shade, with previously 
acquired impressions of the sense 
of touch. The knowledge that 
such and such visual appearances 
and optical effects are produced^ by 
certain varieties of form, position, 
and distiince having been already 
acquired, it substitutes "with the 
quickness of thought the cause for 
the effect. The continual repeti- 
* tioxi of such acts, which are ne- 


cessarily repeated as often as the 
sense of vision is exercised, ^d 
the extreme rapidity with which 
•all such mental operations are per- 
formed, imagination of shape, dis- 
tance and position are subjects of 
visual perception. 

Exceptional cases, however, are 
of a class of visual phenomena 
manifested independent of mere 
outline and varieties of light and 
shadow, and which no effort of art 
can transfer to canvas. Inasmuch, 
also, as these phenomena are op- 
tional effects of distance, form, and 
position, they become, like the 
others, indications by which the 
mind judges of the relative forms 
and positions of the objects which 
produce them. Phenomena of this 
class are manifested, when the ob- 
jects viewed are placed so near the 
observer as to have sensible bino- 
cular parallax. The aspects under 
which they are seen in this case by 
the two eyes, right and left, are dif- 
ferent. Certain parts are visible to 
each eye which are invisible to 
the other, and the relative positions 
in which some parts are seen by 
one eye, differ from those in which 
the same parts are seen by the 
other eye. This difference of as- 
pect and apparent position, arises 
altogether from the different posi- 
tion of the two eyes in relation to 
the objects. It is a phenomenon, 
therefore, which can never be de- 
veloped, in the case of objects 
whose distance bears a large pro- 
portion to the distance between the 
eyes, because there is no sensible 
difference between the aspects un- 
der which such objects are viewed 
by the one eye and the other. The 
phenomenon^ therefore, can only 
be manifested in relation to objects 
whose distance from the observer 
is a small multiple of the distance 
between the eyes. 

It appears that the two eyes, 
right and left, will have different 
views of a bust ; so that if the 
observer were to make an exact 
drawing of a bust with his left 
eye closed, and another exact draw- 
ing of it with his right eye closed, 
these drawings would not be iden- 
tical. One of them would show 
a part of the bust on the extreme 
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rirfit, which would not be exhibited 
in the other, and the latter wouM 
show a part on the extreme left, 
which would not be included in 
the former. Moreover, a part ot 
the cheek and the eye would be 
shouTi in the drawing made with 
the right eye closed, which would 
not appear in the drawing made 
with the left eye closed. 

The stereoscopic pictures are ac- 
cor^gly produced upon photogra- 
phic paper, or glass. On glass they 
are transparent ; and on paper may 
be either opaque or transparent, ac- 
cording to the thickness and quality 
of the paper. „ 

Since the greater number of ste- 
reoscopic pictures represent views 
of objects ■which must be so distant 
from the observer as to have no 
sensible binocular parallax, it may 
be asked how it is that stereosco- 
pic effects, so remarkable as those 
which are manifested by such pic- 
tures, can be produced. If the 
stereoscopic effects be the conse- 
quences of binocular parallax and 
of that alone, how can such effects 
be produced by pictures of objects 
which have no such parallax ? 

When the pictures are produced | 
on a small scale they are placed in 
the stereoscope, the eye-glasses of 
which will have the effect of caus- 
ing them to be viewed in lines con- 
verging at the same angle, as that 
formed by the optic axes of the 
two photographic instruments by 
which the pictures were produced. 
Btereotomy, art of cutting solids, or 
making sections thereof, as walls or 
other members in profile of archi- 
tecture. 

Stereotype printing signifies print- 
ing bjr fixed types, or by a cast typo- 
graphi c plate. 

Steril Coal, in mining^ black clay, or 
shale, at the head of a coal-seam. 
Stern, the aft-part of a ship.^ 
Sternbergite, a sulphide of silver and 
iron. 

Sterne-frame, the frame of timber 
that is composed of the stern-post, 
transoms, and fashion-pieces. 
Stern-post, the straight piece of tim- 
ber at the aftermost part of a ship, 
and to which both sides of the 
ship unite; the lower end is te- 
noned into the keel. It is gene- 


rally worked with the butt-end up- 
wards, being most suitable to the 
conversion of the timber ; but in 
some ships which trade to a hot 
climate it has been preferred to 
work the butt-end downwards, be- 
cause in large ships it requires a 
piece of such growth whose juices 
towards the butt are nearly ex- 
hausted, and therefore it is sup- 
posed to last longer under water; 
whereas, by the heat of the wea- 
ther, when the butt is wmrked up- 
wards, it deca3’^s with dry-rot for 
want of moisture. 

Stern-sheets, in navigation^ that 
part of a boat 'which is contained 
between the stem and the hindermost 
seat of the rowers. 

Sterro Metal, in metallurgy, an alloy 
of copper, zinc, iron, and tin, which 
is stated to possess great tensile 
strength and considerable elasticity. 
Stiacciato, sculpture in very low 
relief. 

Stibium, another name for antimony. 
Stick-lac. (See ShelUac.') 

Sticking, in mining, very narrow 
veins. 

Stiff, in navigation, denotes the quality, 
by which a ship is enabled to carry 
a sufiicient quantity of sail without 
danger of oversetting. 

Still-house, a house used for the pre- 
paration of fermented drinks. Kules 
are given for building these houses ; 
the first caution is to lay the floor 
aslope, not flat, where any wet work 
is to be performed. It should be also 
well flagged with broad stones, so that 
no wet be detained in the crevices, 
but all may run off and be let out at 
the drains made at the bottom and 
sides. Stills for wines should be 
placed abreast on that side of the 
still house to which the floor has its 
current. Fronting the stills, and 
adjoining to the back of the wall, 
should be a stage for holding the 
fermenting-baeks ; so that these 
being placed at a proper height, may 
empty themselves by means of a cock 
and a canal into the stills, which are 
thus charged with very little trouble. 
Near this set of fermenting- backs 
should be placed a pump or two, that 
they may readily supply them with 
water by means of a trunk or canal 
leading to each back. Under the 
pavement, adjoining to the stills. 


should be a kind of cellar, ^hereon 
to lodge the receivers, each ot which 

should be furnished with Its pump 

to raise the low wines into the still 
for rectification; and throi^n this 
cellar the refuse wash or still-bottoms 
should be discharged, by means of a 
hole or other contrivances.^ 

Still liife, pictures representing groups 
of flowers, stalls of fruit, or other 
inanimate things, are so called. ^ 

Stil de Grain, a French name given 
to the green and yellow pignients 
which are made from vegetable dyes. 

Stilobatum, in architecture, denotes 
the body of the pedestal of any 
column. (See Stereohaie.) 

Stink-stone, a variety of limestone, so 
called from its emitting when struck 
or rubbed a peculiar fetid odour. 

Stipple, engraving which is effected 
bv a series of dots instead of lines. 

Stirrer, in soap making, a chisel- 
mouthed iron bar to clear the bottom 
of the copper. . . . . 

Btoce, or Stowce, in mining^ a minia- 
ture windlass, put together without 
a nail ; this is used in Derbyshire to 
denote possession of the ground on 
which it is placed. 

Stolzite, native tungstate of lead. 

Stone is found in various forms and 
conditions, embedded in and stratified 
under the earth’s surface. That 
portion of it which is used for build- 
ing purposes, is a dense coherent 
brittle substance, sometimes of a 
granulated, at others, of a laminated 
structure; these qualities varying 
according to its chemical constitu- 
tion and the mode in which it has 
been deposited. Sometimes the 
laminated and granular rocks alter- 
nate with each other ; at others, a 
rock of a mixed form jprevails, 
partaking of the characteristics of 
both structures. Independent of 
these properties is its power of resist- 
ance to compression, which depends 
chiefly upon its chemical combina- 
tions and the pressure to which it 
has been subjected whilst under the 
earth’s surface from the weight of 
superincumbent materials. The 
granite also, and other igneous rocks, . 
owe their hardness to their having 
crystallised more or less rapidly from 
a fused mass. 

In attempting to ascertain the 
ultimate powers of resistance of roeks 


which have been deposited by the 
action of water, it is necessary to 
observe the direction in whichTthe 
pressure is applied, whether in the 
line of cleavage, or at right angles 
to it- ^ In nearly all of the following 
experiments this precaution was at- 
tended to, and it will be seen that 
the strength is far greater when the 
force is exerted perpendicularly to 
the laminated surface, than when it 
is applied in the direction of the 
cleavage. In building with such 
stone, it is also important that it 
should be laid in the same position 
as that in which it is found in the 
quarry, as the action of rain and 
frost rapidly splits off the laminae of 
the stone when it is placed otherwise. 
The strength of the igneous or 
crystalline rocks is the same in every 
direction, owing to the arrangement 
of their particles. 

It might have been advantageous 
to have ascertained, by analysis, the 
chemical composition of the sub- 
stances experimented on ; but as 
this varies in almost every locality, 
and that in accordance with the 
superincumbent and surrounding 
strat^ this is of less consequence in. 
practice than a knowledge of absolute 
facts in connection with the proper- 
ties of the material. 

The most important building 
stones of the United Kingdom are 
the following : — 

Granites. — A large group of crys- 
talline rocks consisting chiefly of fel- 
spar, mica, and some allied minerals, 
imbedded in quartz ; they are pro- 
duced chiefly in Cornwall, Devon- 
shire, Leicestershire, Wicklow, and 
Carlow. 

Porphyries, Syenites, JSlvans.---‘ 
Rocks in which crystals are imbedded 
in an earthy or compact base; they 
are obtained from Cornwall, Devon- 
shire, Leicestershire, and many parts 
of Scotland and Ireland. 

Sandstones. — A group of sediment- 
ary rocks containing calcareous and 
argillaceous matter : when containing 
silica they form exceedingly durable 
building stone; occur in quarries in 
Yorkshire, Derbyshire, Shropshire, 
Surrey, and several countries of 
Scotland, The Portland and Crag- 
leith stones are among the most 
celebrated of this class. 
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MUhtane Grit. — K coarse con- 
glomerate belonging to the upper part 
of the carboniferous system, found 
extensively in Derbyshire, York- 
shire, and most of the coal-producing 
districts of Wales and England, 

Dolomites or 3Iagnesian Limestones, 
— A limestone containing carbonate 
of magnesia: those varieties that 
approach nearest in composition to 
equivalent combinations of the two 
carbonates ^neld the most durable 
building stone : produced abundantly 
in Yorkshire, Durham, Northumber- 
land, Derbyshire, and Nottingham- 
shire. 

Oolites , series of rocks belong- 


ing to the middle secondary forma- 
tions, 3'ielding admirable but soft 
building stone : the Bath stone is a 
well-known example of this class: 
also the stone from the quarries of 
Ancaster and of Ketton are fine 
specimens. 

Limestones. Docks consisting 
chiefly of uncrystallised carbonate of 
lime, " affording excellent building 
material. This class is very varied, 
but the Purbeck marble, Derbyshire 
marble, Devonian limestone, and the 
’well-knmvn Mountain limestone Me 
the best examples. Lias formation 
also yields a fine limestone. 


Expennisnis to determine the force necessary to fracture^ and suhseqmntly to 
ermh^ 2-mc/i cubes of sandstone from the Shipley quarries^ Bradford, The 
pressure applied in the direction of the cleavage. 


The results of the experiments 1, 2, 3, 9, 10, fractured and crushed in the 
line of cleavage, are given in the following Table. 


No. 

of 

Expt. 

Weights 
laid on 
in lbs. 

Remarks. 

Uo. 

of 

Expt. 

Weights 
laid on 
in lbs. 

Remarks. 

No. 

of 

Expt. 

Weights 
laid on 
in lbs. 

Remarks. 

1 Specimen No. 1. 

Specimen No. 2. 

Specimen No, 3. 


Shipley. 


Heaton. | 


Heaton Park. 

12 

31732 


11 

31732 


8 

26856 


13 

23524 

fractured 

12 

33524 

fractured 

9 

28148 
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10 

29040 

fractured. 

16 

38900 

crushed 

16 

40692 

crushed 

11 

81732 

crushed. 

" . - \r 4 

Specimen No. 9. 

Specimen No. 10, 


Old Whatley. 

M anningliam-lane. 

This specimen -was de- 

11 

31732 


8 

26356 


fective and crushed as the 

12 

33524 


9 

28148 

fractured. 

first weight, 28,148 lbs., 

lo 

35316 

fractured 




j was laid on. 



&crushed 

suddenly. 

14 

37108 

crushed. 


No. of 
Specimen 

Locality. 

Size. 

Weight at wdiich 
it fractured. 

Weight at which 
it crushed. 

1 

Shiplev, Bradford. 

2-in. cube. 

83524 

38900 

2 

Heaton .... 


33524 

40G92 

8 

Heaton Park . . 


29940 

31732 

9 

Old Whatley . , 

ff 

35316 

S531G 

10 

Manningham-lane. 

n 

28148 

37108 


Mean 


32090 

36749 
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Eemarks. 


Specimen No. 6, 


Specimen No. 5. 
Idle Quarry. 


Jegrum’s-laiie. 


44276 

45172 fractured. 


38900 

40692 

42484 fractured, 
43380 crushed. 


47860 crushed. 


Specimen No. 8. 
Coppy Quarrj^ 


Specimen No. 5. 
Idle Quarry. 


37108 first fracture. 


29940 


■32 fractured, 


second fractur 


14 37108 crushed. 


41588 crushed. 


■ecimen 


Eesiilts of experiments on specimens, 5, 6, 7, 8, fractured and crushed at 
right angles to the cleavage. 


Weight at 'which Weight with 
it fractured. which it crushed, 


1 No. of 
[Specimen. 


Locality 


Idle Quarry, Brad- 
ford 

Jegrura’s-lane 

Spinkwell 

Coppy Quarry 


43380 

47860 

37108 

41588 


42484 

45172 

31732 

37108 


39124 


required to crush this dcvscription of 
stone. Hence, as already observed, 
the powers of resistance of every de- 
scription of laminated stone, are 
most eifective when the beds are 
placed horizontally or perpendicu- 
larly to the direction of the pressure^ 
and this position is the more import- 


By the foregoing experiments it 
will be observed that the resisting 
powers of stone to compression, are 
greatest when the pressure is applied 
perpendicularly upon the bevd or 
laminated surface, and are in the 
ratio of 100 : 82 in the force required 
to fracture, and 100: 86 in the force 


Weights 


No. 

Weights 

laid on 

Eemarks. 

of 

laid on 

in lbs. 


Expt. 

in lbs. 
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teriai by the contraction of the stone 
and the expansion of the water at 
low temperature. 


ant when the stone is exposed to the 
atmosphere, as it partially prevents 
the absorption of moisture, which 
in winter tends to destroy the ma- 


Ezpenmenis to determine the force required to fracture and crush 1 m., li in.p 
and 2 in. cubes of stones, from Scotland, Wales, and other places. 


Ko. Weight 
of laid on 

£xj t. in lbs. 


Eemarks. 


Eemarks, 


Specimen No. 14. Granite. 
Mount Sorrel. 

2~in. cube. 


Specimen No. 12. Grauwacke. 
Penmaenmawr, Wales. 
2-in. cube. 


46068 

47860 

40652 

51444 


16 40692 slight fracture. 


63988 second fracture. 
65780 

67572 crushed. 


fractured, and after 
a slight rest crushed. 


Specimen No 15. Grauwacke. 
Ingleton. 

2-in. cube. 


Specimen No. 16. Granite. 
Aberdeen, 

2-in. cube. 


13 3r^316 first fracture. 


26356 

27546 fractured. 
28148 

28340 not crushed. 


47860 second fracture. 


53236 not crushed. 


Specimen No. 17. Sj^enite, 
Mount Sorrel. 

2-m. cube. 


Specimen No IS. Granite, 
Bonaw. 

1^-in. cube. 


42484 

44276 

46068 

47284 


1"396 /fractured into tw'o 

' X nearly equal parts. 

24564 crushed. 


crushed. 


Specimen No. 19. Furnace Granite. 
Inverary 
l|-in. cube. 


Specimen No. 20. Granite. 

A. 

cube. 


19188 

20980 

22772 

24564 


19188 

20980 

22772 

24564 


fractured. 

crushed. 


criisiied. 
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17396 

19188 


fractured. 

crushed. 


4 18292 fractured, 

5 19188 crushed. 


Specimen ISro. 23, Magnesian Lime- 
stone. Anston. 
l-in, cube. 


Specimen No. 24. Magnesian Lime- 
stone. Worksop. 

1-in. cube. 


fractured. 


fractured. 


crushed. 


crushed. 


Specimen No. 25. Sandstone. 
1-in. cube. 


Specimen No. 26. Sandstone. 
2-in. cube. 


11 9770 

12 10218 fractured. 


fractured, 


crushed, 


20 12228 crashed. 


Eesulfs of experiments on stone from North Wales and other places. 
Specimens Nos. 12, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, and 26. 


Weight 
TV’ith 
which it 
fractured, 
in lbs. 


Pressure 
required 
to crush a 
2-in, cube, 
in lbs. 


Weight 
with 
wliich it 
crushed, 
in Ihs. 


No of Description 
Speci- of 
men. Stone, 


Locality, 


12 Grauwacke Penmaenmaw’^r... 2-in. cube. 

14 Granite... Mount Sorrel ... „ 

17 Syenite... „ „ „ 

18 Granite... Bonaw, Inverary li-m.cube, 

13 Furnace „ 

F » « 

21 Limestone fB) „ 

F ” w » 

« Anston 1-in, cube, 

24 „ Worksop „ 

25 Sandstone „ 

2-in. cube. 


40G92 

51444 

47284 

17396 

24564 

22772 

17396 

18292 

2154 

8946 

3050 

10218 


67572 

51444 

47284 

24564 

24564 

24564 

19188 

19188 

3050 

7098 

3489 

12228 


67572 

51444 

47284 

43609 

43669 

43G69 

34112 

34112 

12200 

28392 

13992 

12228 


laid on Remarks. 

of laid on Remarks, 

t. in lbs. 

Expt. in lbs. 

Specimen No. 21. Limestone. 

Specimen No. 22. Limestone 

B. 

C. 

l|-in. cube. 

1^-in. cube. 
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The Welsh specimen of gran- 
wacke, from Penmaenmawr, exhibits 
great powers of resistance, nearly 
double that of some of the Yorkshire 
sandstones, and about one-third^ in 
excess of the granites, excepting 
onlr the granite from Mount Sorrel, 
which is to the Welsh grauwacke as 
•7571 : 1. Some others, such as the 
Ingleton grauwacke, supported 
more than the granites, but are defi- 
cient when compared with that from 
Penmaenmawr. The specimen No. 
23 is the stone of w'hich the Houses 
of Parliament are built. Specimens 
Nos. 25 and 26 were broken to show 


experimentally the ratio of the 
powers of resistance as the size is 
changed. The results are sufficiently 
near "to prove that the crushing 
weights are as the areas of the sur- 
face subjected to pressure. 

The specific gravity and porosity 
of the different kinds of rock vary 
greatly : those from the neighbour- 
hood "of Bradford were careful!}’' 
tested in regard to their powers of 
absorption : the experiments, which 
were conducted by Mr. Fairbaim 
with great precision, gave the follow- 
ing results : — 


ExperimenU to ascertain ike amount of water absorbed by various kinds 
of stone. 


No. of 
Speci- 
men. 

Description 

of 

Stone. 

Locality. 

Weight 
before im- 
mersion. 

Weight 
after im- 
mersion 
for 

48 hours. 

Differ- 
ence of 
Weight. 

Proportion 

absorbed. 

1 

Sandstone 

Shipley 

lbs. 

5*4687 

5*5546 

•0859 

1 in 63*6 

2 


Heaton 

5*2578 

5*3632 

•1054 

1 in 49*8 

3 


Heaton Park 

5*1718 

5*2896 

•1171 

1 in 44*1 

4 


Spinkwell 

5*2968 

5*4726 

•1758 

1 in 30*1 

6 

99 

Idle Quarry 

5*7178 

5*8203 

•1016 

1 in 56*3 

6 


Jegrum’s-lane 

5*5976 

6*7187 

•1211 

1 in 46*2 

7 


Spinkwell 

5*6757 

6*7851 

•1094 

1 in 53*8 

8 1 


Coppy Quarry ... 

5*5703 

5*6914 

•1211 

1 in 46*0 

9 


Old Whatlev 

5*4726 

5*6132 

*1406 

1 in 38*9 

10 

>9 

M anningham-lane 

5*4882 

5*6093 

•1211 

1 ill 46*3 

11 . 



5*6289 

5*7639 

•1250 

1 in 45*0 

12 

Grauwacke 

Wales 

6*4101 

6*4140 

•0039 

1 in 1641*0 

13 

Granite ... 

Mount Sorrel ...... 

5*6875 

5*6992 

•0117 

1 in 485*0 

14 


W 

5*8007 

5*8124 

•0117 

1 in 495*0 

15 

Grauwacke 

Ingleton 

5*7500 

6*7539 

•0039 

1 in 1962*6 


From the above table it will be 
observed that specimen No. 15, the 
Ingleton grauwacke, is the least ab- 
sorbent, and No. 12, the Welsh 
grauwacke, absorbs almost as little, 
while Nos. 9 and 14 of the sandstones 
absorb most. The granites, though 
closely granulated, take up much 
more water than the grauwackes, but 
less than the sandstones. The resist- 
ance of the grauwacke specimens to 
the admission of water is four times 
that of the granite, and thirty-six 
times that of sandstone, such as is 
found in the Y orkshire quarries. 


On comparing the results of the 
experiments on the Yorkshire sand- 
stones, it will be seen that the differ- 
ence of resistance to pressure does 
not arise so much from the variable 
character of the stone in different 
quarries, as from the position in 
which it is placed as regards its 
laminated suifface, the difference 
being as 10 : 8 in favour of the stone 
being crushed upon its bed ro the 
same when crushed in the line of 
cleavage ; the same may be said of 
the limestones. 

Comparing the strengtlis ir dicated 


STom 


No. of Specimen. 

Description 

oC 

Sandstone, 

Locality. 

Size. 

Pres- Pres- 
Sped- sore 

flo to 

gro. 

vitv. • speci- 

speci- jJen. 
men. 

Pres- 

sure 

per Cubic 
square feet 
inch to in a 
crush ton. 
speci- 
men. 

Ratios 

of 

powers 

of 

absorp- 

tion. 

1 

Sandstone 

Shiplej’.. 

cube 
2 m. 

lbs. lbs. 
2-4.52 33524 38900 

lbs. 

9725 14*616 

1 in. 
63*6 

2 


Heaton 

JJ 

2-420j33524 40692 

10173 14-809 

49*8 

3 


Heaton Park ... 


2*385:39940 31732 

7933 15*027 

44*1 

4 


SpinlavelL... 

JJ 

2*329 defec- tive 

15*388 

30*1 

5 


Idle Quarrv ...... 


2*4644248443380 

10845 14*545 

66*3 

6 

'jj 

Jegrum’s-lane ... 


2*40045172 47860 

11965 14*933 

46*2 

7 

’ JJ 

Spink well 


2*456 31732 37i08 

9277 14*592 

53*8 

8 

Coppv Quarry... 


2*4083710841588 

10397 14*833 

46*0* 

9 


Old Whatley ... 


2*4153531635316 

8829 14*840 

38*9 

0 

JJ 

Manniag’mdane 

JJ 

2*401 28148 37108 

9277 14*927 

46*3 

11 

» 



2*421 failed 

14*804 

45*0 

12 

Grauwacke 

Penmaenmawr 

JJ 

2*74840692 67572 

16893 13*042 1641*0 

13 

Granite 

Mount Sorrel 

JJ 

2*657 

13*489 

485*3 

14 

JJ 

9 .99 

i ,, 

2*675 5144451444 

12861 13*389 

495*0 

15 

Grauwacke 

Ingleton 


2*787 35316 (53236) not erd 12*866 

1962*6 

16 

Granite ... 

Aberdeen ......... 

JJ 

— 27546(28340) not erd — 

— 

17 

Syenite ... 

Mount Sorrel ... 


— 47*28447284 

11821 — 


18 

Granite ,,, 

Bonaw 

l|m. 

— 17396 24564 

10917 — 

— 

19 


Furnace ......... 

>9 

— 24564 24564 

10917 — 

— 

20 

A 


— 2277224564 

10917 — 

— 

21 

Limestone 

B 

99 

— 1739619188 

8528 — 


22 


C 

99 

— 1829219188 

8528 — 

— 

23 

99 

Anston 

lin. 

— 2154 3060 

3050 — 


24 


Workshop 

JJ 

— 3946 7098 

7098 — 

— 

25 

Sandstone 

jy 


— 3050 3498 

3498 — 


2G 



2 in. 

•— 1021812*228 

3057 — • 

— 


by the above experiments, there is 
found to be a ver 3 ’’ close approxima- 
tion in the granites, but considerable 
difference in the Yorkshire sand- 
stones. Mr. Eennie obtained his 
specimens from the same district, 
the valley of the Aire ; but the force 
required to crush the Bromley Fall 
stone was much less than that re- 
quired to fracture similar specimens 
from the Shipley quarries. The 
following table gives some useful re- 
sults for comparison. 

From the above it is evident that 
there is a considerable difference 
between the results of Mr. Bennie’s 
experiments and those in the pre- 
ceding tables. This may, perhaps, 
be due to the different methods pur- 
sued in the experiments, or from 


taking the first appearance of frac- 
ture as the ultimate power of resist- 
ance, Whereas there is in some 
cases a difference of nearly a third 
between the weight required to pro- 
duce the first crack, and that required 
subsequently to crush the specimen. 
This is the more remarkable, as all 
the specimens did not appear to 
follow the same law, as in some the 
weight which fractured the specimen 
by a continuation of the process ulti- 
mately crushed it. 

The necessity of these experiments 
was more apparent some years since, 
in the construction of the Britannia 
and Conway tubular bridges, when 
fears were entertained of the security 
of the masonry to support, upon the 
area, the immense weight of the 
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Description of Material. 

Crushing force 
in lbs. per 
square inch. 

Authority. 

Porplivrv 

40416 

Gauthey. 

Granite, Aberdeen 

11209 

Rennie. 

„ mean of 3 varieties ... 

11564 

Experiments 14 , 18,, 19. ■, 

Sandstone, Yorkshire 

6127 

Rennie. 

„ „ mean of 9 

9824 

Experiments 1 to 9. 

Brick, hard ^ 

1888 

Rennie, 

» 2*ed 

805 

Rennie. 


tubes, upwards of 1,500 tons, resting 
on one side of the tow’er. To ascer- 
tain how far the material (Anglesea 
limestone) was calculated to sustain 
this load, the following experiments 
were made: — 

Brickwork. 

No. 1. — 9-m. cube of cemented 
brickwork (Nowell and Co.), No. 1 
(or best quality) weighing 54 lbs., 
set between deal boards. Crushed 
with 19 tons 18 cwt. 2 qrs. 22 lbs. 
=551*3 lbs. per sq. inch. 

No. 2.-~9-in. cube of brickwork, 
No. 1 W'cighing 53 lbs., set in ce- 
ment, crushed '"with 22 tons 3 cwt. 

0 qr 17 lbs. =612*7 lbs. per sq. 
inch. 

No. 3. — 9-in. cube of brickwork, 
No. 3 weighing 52 lbs, set in ce- 
ment. Crushed 'with 16 tons 8 cwt. 

2 qrs, 8 lbs. =454*3 lbs. per sq. inch. 

No. 4.— 9J-in. brickwork, No. 4 j 
weighing 55.^ lbs., set in cement. 
Crushed with 21 tons 14 cwt. 1 qr. 
17 lbs. = 568*5 lbs. per sq. inch. 

No. 5. — 9-m. brickwork. No. 4 
weighing 64|- lbs., set between 
boards. Crushed with 15 tons 2 
cwt- 0 qr. 12 lbs. =417 lbs. per sq. 
inch. 

IVlean of the above experiments 
as 521 lbs. per sq. inch. 

The last three cubes of common 
brick continued to support the 
weight, although cracked in all di- 
rections; they fell to pieces when 
the load was removed. All the 
brickwork began to sho'w irregular 
cracks a considerable time before it 
gave way 

The average weight supported by I 
tliese bricks was 33*5 tons per square j 


foot, equal to a column 583*69 feet 
high, of such brickwork. 

S^INDSTONE. 

No. 6. — 3-in. cube red sandstone, 
weighing 1 lb. 14| oz., set between 
boards (made quite dry by being 
kept in an inhabited room). Crushed 
with 8 tons 4 cwt. 0 qr. 19 lbs.= 
2,043 lbs. per sq. inch. 

No. 7.--3-in. cube sandstone, 
weighing 1 lb. 14 oz., set in cement 
(moderately damp). Crushed with 

5 tons 3 cwt. 1 qr. 1 lb. =1,285 Ibs- 
per sq. inch. 

No. 8- — S-in. sandstone, weighing 
1 Ib. 15|-oz., set in cement (made 
very -wet). Crushed with 4 tons 7 
c'wt. 0 qr. 21 lbs. =1,085 lbs. per sq. 
inch. 

No. 9.— G-in. cube sandstone, 
weighing 18 lbs., set in cement. 
Crushed with 63 tons 1 cwt. 2 qrs. 

6 lbs. = 3,924*8 lbs. per sq. inch. 

No. 10, — 9^-in. cubes and stone 

weighing 58^ lbs., set in cement 
(77| tons were placed upon this 
without effect, = 2,042 lbs. per sq, 
inch, which was as much as the 
machine •would cany). 

Mean of the above experiments 
= 2,185 lbs. per sq. inch. 

All the sandstones gave way s7uI-‘ 
denly, and without any previous 
cracking or warning. The 3-in. 
cubes appeared of ordinary descrip- 
tion ; the 6-in. was fine grained, and 
appeared tough and of superior 
quality. After fracture the upper 
part generally retained the form of 
an inverted square pyramid about 
2^ in. high and very symmetrical, 
the sides bulging away in pieces iill 
round. The average weight of this 
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material was 130 lbs. 10 oz. per cube 
foot, or 17 feet per ton. 

The average weight required to 
crush this sandstone is 134 tons per 
square foot, equal to a column 2,351 
feet high of such sandstone. 

Limestone. 

No, 11.- — 3-in. cube Anglesea lime- 
stone, weighing 2 lbs. 10 oz. set 
between boards. Crashed with 26 
tons 11 cwt. 3 qrs. 9 lbs.= 6,618 lbs. 
per sq. inch. This stone formed 
numerous cracks and splinters all 
round, and was considered crushed ; 
but on removing the w'eight about 
two-thirds of its area -were found 
uninjured. 

No. 12. — S-in. limestone, weigh- 
ing 2 lbs. 9 oz., set between deal 
boards. Crushed with 32 tons 6 cwt. 
0 qr. 1 Ib.= 8,039 lbs. per sq. ineh. 
This stone also began to splinter 
externally with 25 tons (or 6,220 lbs. 
per sq. in.), but ultimately bore as 
abo%'c. 

No. 13. — S-in. limestone, weigh- 
ing 2 lbs, 9 oz., set in deal boards. 
Crashed with 30 tons 18 cwt. 3 qrs. 
24 lbs. = 7,702‘6 lbs. per sq. inch. 

No. 14. — ^Three separate 1-in. 
cubes of limestone, weighing 2 lbs, 
9 oz., set in deal boards. Crashed 
with 9 tons 7 cwt. 1 qr. 14 lbs.= 
6,995-3 lbs. per sq. in. All crushed 
simultaneously. 

Mean of the above experiments, 
7,579 lbs. per sq. inch. 

All the limestones formed perpen- 
dicular cracks and splinters a long 
time before they crushed. i 

Weight of the material from | 
above =165 lbs. 9 oz. per cubic foot, 
or 13^ feet per ton. 

^ The weight required to crush this 
limestone is 471T5 tons per square 
foot, equal to a column 6,433 feet 
high of such material. 

Previously to the experiments 
Just recorded, it %vas deemed adris- 
able not to trust to the resisting 
powers of the material of which the 
towei’s of either bridge were com- 
posed ; and, to make security doubly 
sure, it was ultimately arranged to 
rest the tubes upon horizontal and 
transverse beams of great strength, 
and by increasing the area subject 
to compression, the splitting cr 


crushing of the masonry might be 
prevented. This was done with 
great cai-e, and the result is the 
present stability of those important 
structures. 

^ To the consideration of the prac- 
tical builder the general summary 
of results on the next page is sub- 
mitted, obtained from various ma- 
terials, showing their respective 
powers of resistance to forces tending 
to crush them. 

Professor Hodgkinson has also 
experimented on round and square 
columns ^ of sandstone from Ped 
Delpb, Littleborough, Lancashire, a 
much harder stone than that found 
on the banks of the Aire. With 
regard to these experiments, it ap- 
pears ‘ that there is a falling off in 
strength in all columns from the 
shortest to the longest, but that the 
diminution is so small, when the 
height of the column is not greater 
than about twelve times the side of 
its square, that the strength may be 
considered uniform, the mean being 
10,000 lbs. per square inch or up- 
wards. 

‘From the experiments on the 
columns 1 in. square, it appears that 
when the height is fifteen times the 
side of the square, the strength is 
slightly reduced ; when the height 
is twenty-four times the height of 
the base, the falling-off is from 138 
to 96 nearly ; wlien it is thirty times 
the base, the strength is reduced 
from 138 to 75 ; and when it is forty 
times the base, the strength is re- 
duced to 52, or to little more than 
one-third. These numbers will be 
modified to some extent by experi- 
ments now in progress. 

‘As long columns always give 
way first at the ends, showing that 
part to be weakest, we might econo- 
mise the material by making the 
areas of the ends greater than that 
of the middle, increasing thestrength 
from the middle both ways towards 
the ends. If the areas of the ends 
be to the area of the middle, as the 
strength of a short column is to that 
of a long one, we should have for a 
column, whose height was twenty- 
four times the breadth, the areas of 
the ends and middle as 13,760 to 
9,595 nearly. This, however, would 
make the ends somewhat too strong, 
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General Summary of Results on Compression. 


Deseriiifcion of 3XateriaL 


Iron 

and 

Steel. 


Stone. < 


Timber. 


f Cast Steel 

Blister Steel .... 
Cast iron (n^liite derivedj 
from 14 meltings) 

Ditto (from 12 meltings) 
Ditto (from ordinal}" cast-| 

L inp:s) 

r Porphyry 

Grauwacke, Penmaenmawrj 
Granite, mean of 3 . . 
Sandstone, Yorkshire . 
Ditto, mean of 9 exprmts.j 
Ditto, Runcorn . . . 
Limestone ..... 
Ditto, Anglesea . . . 
Ditto, Magnesian — mean 

Brick, hard 

Ditto, red ..... 
[.Ditto, mean of 4 exprmts 
“Box . . . . . . . 
English Oak (dried) . 
Ash (ditto) . 

Plum-tree (ditto) . 

Beech 

Red Deal 

Cedar 

Yellow Pine .... 


Crashing 
force in lbs. 
per sg. inch.! 


214816 

163744 


Authority. 


Fairbairn*s Experiraenfsj 
on the Mechanical Pro- 
perties of Metals- (Tran.s- 
sactions of the British 
Association), 1854. 

Gauthey. 

Experiment No. 12. 

Ditto Nos. 14, 18, 19 

Rennie. 

Experiments 1 to 10. 

Clark. 

Experiments 21, 22. 

Clark. 

Experiments 23, 24. 

Rennie* 

Clark 


Hodgkinson, 


since the weakness of the long 
columns arises from their flexure. 

‘Another mode of increasing the 
strength would be that of prevent- 
ing flexure, by increasing the di- 
mensions of the middle, 

‘ From the experiments it would 
appear that the Grecian columns, 
which seldom had their length more 
than about ten times the diameter, 
was nearly of the form capable of 
hearing the greatest weight when 
their shafts were uniform, and that 
columns tapering from the bottom 
to the top were only capable of 
bearing weights due to the smallest 
part of their section, though the 
larger end may serve to prevent 
lateral thrusts. This latter remark 
applies, too, to the Eg}"ptian co- 
lumns, the strength of the column 
being only that of the smallest part 
of the section. 

* From the two series of experi- 


ments, it appeared that the strength 
of a short column was nearly in 
proportion to the area of the sec- 
tion, though the strength of a larger 
one is somewhat less than in that 
proportion.’ 

These extracts from Mr. Hodg- 
kinson’s paper show the advantages 
to be derived from proper attention 
to the construction of columns, not 
only as regards their resistance to 
a crushing force, but as to the pro- 
priety of enlarging the ends to in- 
crease the powers of resistance. 

Experimental data cannot always 
be applied in architectural construc- 
tions ; but it is, nevertheless, essen- 
tial that the architect and builder 
should be cognisant of the facts, in 
order that they ma^" prepare their 
plans, as far as possible, in accord- 
ance with them, and effect the 
greatest amount of work with the 
least waste of materiaL 
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Weights per Cuhic Foot of mang of the Building Stones named hi the following 

returns. 


Kame of Quaii'y. 

Nearest Post Town. 

County. 

Avoirdupois 
Weight per 
Cubic Poot. 

Gatton . .. 

Eeigate 


Surrey 

lbs. oz. dr. 
103 1 4 

Tisbury . 

Tisbury 


Wiltshire . 

111 2 4 

Coombe Down Lodge 

Bath 


Somersetshire . 

116 0 0 

Tottemboe 

Dunstable , 


Bedfordshire 

116 8 0 

Caiveriej’- , . 

Tunbridge Wells 


Kent . 

118 1 0 

Windrush, soft . 

Burford 


Oxfordshire 

118 2 12 

JTarleigk Down 

Bath . 


Somersetshire . 

122 10 12 

BoxHiH. . . . 

Cbippenbam. 


Wiltshire . 

123 0 0 

Park Quarry . . . 

Tixall . . 


Staffordshire 

124 9 1 

Park Quarry , 

Corby . , 


Lincolnshire 

125 11 0 

Dundry Hill . . 

Bristol . . 


Somersetshire . 

126 2 2 

Gafleby .... 

Doncaster , 


Yorkshire . 

126 9 8 

Aislaby .... 

Whitby . 


Yorkshire , 

126 11 0 

Eoaclif Goslings) Portland 

Weymouth , 


Dorsetshire 

126 13 13 

Steetley (White) . 

Worksop 


Nottinghamshire 

128 3 0 

Ketton . . . 

Ketton . 


Rutlandshire 

128 5 12 

Crawbank . . , 

Borrowstoness 


Linlithgowsliire. 

1*29 2 1 

Old Down (Doulting) . 

Shepton Mallet 


Somersetshire . 

130 4 0 

Morley Moor . 

Derby . 


Derbyshire 

130 8 9 

Steetley (Yellow) . 

Worksop 


Nottinghamshire 

ISO 9 5 

Heddon . . * 

i Neweastle-on-Tyne 

Northumberland 

ISO 11 12 

Longannet . . . 

Kincardine . 


Perthshire 

131 11 11 

Beer . , 

Axminster . 


Devonshire 

131 12 0 

Dunmore Stable 

Falkirk • 


Stirlingshire 

132 2 5 

Bottom Bed (Goslings) ) 
Portland. j 

Weymouth . 


Dorsetshire 

132 5 7 

Duffield Bank . . . 

Derby . 


Derbyshire 

132 14 12 

Holiington 

Uttoxeter • 


Staffordshire 

133 1 4 

Castle’s Quarry, Portland 

Weymouth . 


Dorsetshire 

133 6 7 

Haydor , , . 

Sleaford 


Lincolnshire 

133 7 12 

Moakery .... 

Corby . 


Lincolnshire 

133 8 0 

Brodswortb • . 

Doncaster . 


Yorkshire . 

133 10 8 

Pensber . 

Houghton-le-Spring 

Durham • 

134 5 1 

Vern Street, Portland 

Weymouth . 


Dorsetshire 

134 10 1 

Way Croft, Portland 

Weymouth . 


Dorsetshire 

135 8 13 

Humbie, Dark 

Edinburgh . 


Edinburgh 

135 13 0 

Gatberley Moor 

Richmond , , 


Yorkshire , 

135 13 9 

Windrush, Hard . 

Burford , 


Oxfordshire 

135 15 0 

Hunger Hill . . 

Belper , 


Derbyshire 

135 15 4 

Taynton .... 

Burford 


Oxfordshire 

135 15 $ 

Sutton .... 

Bridgend 


Glamorganshire 

136 0 0 

Bamack .... 

Stamford . 


Lincolnslfire 

136 12 5 

Park Nook 

Doncaster . 


Yorkshire . 

i.37 3 0 

Duke of Hamilton’s 

" ' ' . . « • 


Linlithgowshire 

137 4 4 

liildenley 

Malton , 


1 Yorkshire . . 

137 10 7 

Iluddlestone . 

Sherburne • 


Yorkshire * 

137 13 8 

liawkswortb Wood 

liceds . 


Yorkshire . , ^ 

137 14 12 

Duko of Hamilton’s 



Linlithgowshire j 

138 2 Ol 
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my of the Building Stones named in the following 

re«Mr»s-HJOiitmiied. 


Avoirdupois 
WeigM per 
Cubic Foot. 


County. 


Nearest Post Town. 


Yorkshire . 

Lincolnshire 

Durham . 

Yorkshire . 

Dorsetshire 

Edinburgh 

Shropshire 


Bawtry 
Sleaford . 
Wolsingham 
Leeds . 
Weymouth . 


Eoclie Abbey . 

Ancaster 
Redgate . 

Meanwood 
Scullcap, Portland . 
Humbie, Light 
Stanley . 

Gatcraig . 

Wass, soft 
Craigleith, bed rock 
Ham Hill 
Bramley Fall . 

Stainton 
Hookstono 
[. Weetvrood 
I Giffneuk 

V' Anston, Norfall Quarry 


Edinburgh . 
Bewdley . • 

Bon'owstoness • 
Thirsk . 
Edinburgh , 
Yeovil . 

Leeds • 

Barnard Castle . 
Harrogate . • 
Leeds . 

Glasgow 
South Anston 
^uth Anston 
Cromford 
Kewcastle-on-Tyn 
Leeds . 
Weymouth . 

Mansfield . 
Edinburgh . 
Bewdley 
Mansfield . 
Corby . 
Chepstow . 
Leeds . 
Weymouth . 
Bakewell 
Huddersfield 
Mansfield ^ 
Grediton 
Holywell 
Purbeck 
Leeds . 
Salisbury . 
Huddersfield 
Salisbury . 
Chesterfield . 
Halifax 
Huddersfield 
Huddersfield 
Ketton . 

Coleford . 
i Salisbury . 


Linlithgowshire 
Yorkshire . 
Edinburgh _ 
Somersetshire 
Yorkshire . 
Durham . 
Yorkshire . 
Yorkshire . 
Lanarkshire 
Yorkshire . 
Yorkshire , 
i Derbyshire 


Anston, Stone-ends Quarry 
Duke’s Quarries • • 

Kenton , . . • 

Victoria • 
Cui-f, Groove Quarry,) 
Portland . . j 

Woodhouse . 

Craigleith, liver rock . 
Gun Barrel . 

Mansfield, White . . 
Corby .... 
Barhadoes . . 

New Leeds 
Grove, Portland 
Darley Dale . . . 

Warwick 
Mansfield, Red 
Amygdaloid . 

Talacre ...» 
Seacomhe . * • 

Park Spring . 

Chilmarfc, Trough Bed . 
Hoyle House, Clough . 
Chilmark, Penney Bed 
Bolsover Moor 
EUandEdge . . . 

Long^vood Edge • . 

Crossland Hill , . 

Ketton, Rag Bed . • 

Viney Hill . • . 


Nottinghamshire 
Lincolnshire 
Monmouthshire 
Yorkshire . 
Dorsetshire 
Derbyshire 
Yorkshire . 
Nottinghamshire 
Devonshire • 
Flintshire , 
Dorsetshire 
Yorkshire . 
Wiltshire . 
Yorkshire , 
Wiltshire . . 

Derbyshire 
Yorkshire . 
Yorkshire . 
Yorkshire . 
Rutlandshire . 
Gloucestershire . 
Wiltshire . • 
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Wciahh per Cubic Foot of many of the Building Stones named in ike following 
returns — continued. 


Aroirclupois 
WeigTit per 
Cubic Foot. 


nearest Post To'wn* 


County. 


name of Quarry. 


Huddersfield 

Wirksworth 

Dundee 

Dundee 

Dundee 

Coleford 

Dundee 

Munlochy 

Forfar • 

Thirsk * 

Dundee 

Stirling 


Yorkshire • 
Derbyshire 
Forfarshire 
Do. 

Do. 

Gloucestershire 

Forfarshire 

Ross-shire • 

Forfarshire 

Yorkshire . 

Forfarshire 

Stirlingshire 

Perthshire 

Glamorganshire 

Kent . 

Stirlingshire 

Monmouthshire 

Glamorganshire 

Glamorganshire 

Italy . 

Italy . 

Dublin 

Perthshire 

Glamorganshire 

Glamorganshire 

Ireland 

Scotland . 


Scotgate Head 
Hopton Wood . 

Lochee . , . 

Auchray • 

Lioch * 

Knockley . , 

Mylnefield 
Muiilochy * * 

Giammiss . * 

Wass, Hard Bed 
Pyotdykes 

Granite, Stirling Hill 
Granite, Fligh Rock, ) 
Breadalbane. j 

Dylais . 

Kentish Rag . 

Black Hill, Granite 
Abercarne . . 

Trebaunws 
Red Jacket . . 

Carrara, Statuary . 
Carrara, Ravaccione > 
Marble. j 

Granite, Dalkey 
Granite, Bars, Breadalbane 
Cenfas . , 

Mumble . 

Black Marble « . . 

Tiree Marble . . 


Swansea 

Maidstone 

Stirling 

Newport 

Swansea 

Swansea 

Tuscany 

Tuscany 

Dublin 


Swansea 

Swansea 

Kilkenny 

Hebrides 


The above table was constructed 
b}’’ the late Mr. C. H. Smith, wdio, 
as one of the Commissioners for 
selecting the stone for the Houses of 
Parliament, had already, in the report 
furnished by them, puLlished many, 
■which are here reprinted. Upon ap- 
plying to that gentleman for some 
additional information, he most 
liberally undertook to construct a 
new and correct table, showing the 
%v eights of a cubic foot of specimens 
fairly representing all the varieties 
of building stones used in this 
country. 

The various stones named may be 
considered as fair average samples of 
the material which each of the quar- 


ries respectively produces. In nearly 
all cases, the density or avoirdupois 
weights were ascertained with two 
very accurately squared six-inch 
cubes, weighed ia the state in 
which stones are usually employed 
for masonry. The following results 
are supplemental : — 

Stone, Portland, Specific gravity, 
2*113; weight of a cubic foot, 132 lbs.; 
weight of a prism 1 inch square and 
1 foot long, 0*92 lb.; absorbs of its 
weight of water (R. Tredgold); is 
crushed by a force of 3,729 lbs. upon 
a square inch (Rennie); cohesive 
force of a square inch, 857 lbs.; ex* 
tends before fracture of its 
length ; modulus of elasticity for a 
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base of an inch square, 1,533,000 lbs.; 
beifjbt of modulus of elasticity, 
1, 672,000 feet ; modulus of resilience , 
at the point of fracture, 0*5 ; spedfic 
resilience attbe point of fracture, 0*23 
(TredgoM). , 

STOSiEfBatL Specific gravity, 1-975; 
weiglit of a cubic foot, 128-4 lbs.; 
absorbs tV of its weight of water (E. 
TredgoM) ; cohesive force of a square 
inch, 478 lbs. (Tredgold). 

Stone, Cragleith. Specific gra- 
vity, 2*862 ; weight of a cubic foot 
147-6 lbs.; absorbs fh weight of 

water; cohesive force of a square 
inch, 772 lbs. (Tredgold); is crushed 
by a force of 5,490 lbs. upon a square 
inch (Eennie). 

Stone, Dundee. Specific gravity, 
2*621 ; weight of a cubic foot, 163*8 
lbs.; absorbs part of its weight of 
water; cohesive force of a square 
inch, 2,66 1 lbs. (Tredgold); is crushed 
by a force of 6,630 lbs. upon a square 
inch (Rennie). 

Stone-work. Weight of a cubic 
foot of rubble-work, about 140 lbs. ; 
of hewn stone, 160 lbs. 

Stone Coal, in mining^ the larger 
kinds of anthracite coal. The term 
is sometimes applied to other varieties 
of hard coal. 

Stone-Coal Furnaces — Anthracite 
Furnaces (American). In eastern 
Pennsylvania, all the furnaces are 
supplied by anthracite. 

Anthraate furnaces resemble, to 
a greater or less degree, coke and 
charcoal furnaces. They are sel- 
dom so high as coke furnaces, and 
their horizontal dimensions are 
usually greater than those of char- 
coal furnaces. The following are 
the dimensions of several of the' 
furnaces recently erected in eastern 
Pennsylvania. One belonging to 
Mr. Ecket, at Reading, is 37| teet in 
height; the top or throat 6 feet in 
diameter; height of hearth, 5 feet ; 
tuyeres, 22 inches above its bottom: 
the hearth is 6 feet square at the 
base, and 6 feet at the top ; the 
boshes are inclined ^7^, or at the 
rate of 6 inches to the foot, and 
measure 14 feet at their largest 
diameter. At the point where the 
slope of the boshes ioins the liningj 
a perpendicular cylindrical space, 
•5 feet in height, commences,* and 
from this point the general taper to 


the throat is continued in a stiai^ht 
line. The hearth, as well as the 
boshes, is built of coarse sandstone, 
but the latter are covered with a 
lining of fire-brick, 9 
The in- wall consists of two linings, 
and the interior is 
covers the boshes ; 
is a space 4 inches wide, filled with 
coarse sand, and this is P^ctected 
bv a rough lining of slate, 2 feet 
thick. The rough f ^ ^ 
stack are not heavy, but the> are 
well secured by 
This furnace is 
slightly tapered, and f 
stonework. It generates steam from 
the tninnel-head gas flame. At most 
anthracite furnaces, thm J 

putting the boilers on 
furnace. The hearth m o fe^ hi^h, 
4 feet snuare at the bottom, and 
6 feet at the top ; the inclination 
of the boshes is 75°, and the cylin- 
drical part of the in-waU ah°ve the 
boshes^^is 8 feet high 
in diameter. From the y 
part up to the t°P= ■"'^i f 

in width, the in-waU luns m a 

'‘A®&rSoe erected by, Messrs. 
Eetves and Co., at Pbmmxvill^ ^ 
34 feet in height: the health is 6 
feet high, 4 feet 3 in?^ 
the bottom, and 5 feet 3 ^ ® 

top : the boshes taper <58° , ot at the 

rate of rather 1==® 1, 

the foot: they measure ISitet at the 
widest part. Great care « ‘“kra 
that the lining and the 
a gradual curve, that a?^ 

scaffolding in the boshes n>ay he ob- 
viated. The top of that 

feet square. There is ^ doubt that 
the form and construction ot tnue 

anthracite funiaceshave been carriM 

within the short space of 

to so high a state of perfection as to 

kave bul Uttle_.,room for f«tm-e in^. 


01 imitanon, 

manufacturers ; for ^ 

all of these furnaces is abundant m 
the western States of , 

Most of these furnaces generate 

the steam for the 

the blast as well as 

hot-blast apparatus at the top of the 

furnace. In this way 

only saved, but a uniform gcneia- 
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‘ tioD of steam and heating of air are 
produced. . . 

Anthracite furnaces require wider 
tops than coke furnaces, while the 
laW require far wider tops than 
charcoal furnaces. This width of 
the top may be considered the most 
essential improvement on the blast- 
furnace which is supplied by anthra- 
cite coal. The height of the stack 
in anthracite is much less than in 
coke furnaces, and somewhat lower 
than in charcoal furnaces. Anthra- 
cite furnaces vary from 30 to 35 feet 
in heiuht; charcoal furnaces, from 
30 to 40 feet in height; and coke 


Ystalyfera, Glamorganshire . 

Amman, Caennarthenshire . 

Yncscadwyn, Breckonshire • 

making in the year 28,500 tons of 
pig-iron. 

Btone lime : the builders distinguish 
the h 3 "draulic limes from the chalk 
lime bv this term. 

Btone ochre. The true stone ochres 
are found m balls or globular masses 
of various sizes, in the solid bodies 
of stones lying near the surface of 
rocks among the quarries in Glouces- 
tershire or elsewhere. These balls 
are of a smooth compact texture in 
general, free from grit, and of a 
powdery fracture; they vary ex- 
ceedingly in colour, from yellow to 
brown, murrey, and gray, but do not 
differ in other respects from the 
Oxfordshire ochre, and may be safely 
used in oil or %vater [in the several 
modes of painting, and for browns 
and dull reds in enamel. 

Btone ware, a very hard and durable 
kind of pottery ; it was first made in 
China, but the most curious was 
made on the Lower Ehine in the 
fifteenth century. It is remarkable 
for the beauty of its decorations, 
which are executed in relief, and the 
durability of its enamel. 

Btool-end, in mining^ portions of the 
rock leit unworked for the purpose 
of supporting the rest. 

Stools, pieces of plank fastened to a 
ship’s side to receive the bolting of 
the gallery, 

Btope, in mining, working away the 

• lode in steps. 


furnaces from 40 to 60 feet. The 
width of the trurmel-head varies, in 
the United States, considerably. In 
Pennsylvania, Ohio, Kentucky, and 
Tennessee, the width of furnaces at 
the boshes is 9 and often 10 feet, and 
at the top from 18 to 20 Inches ; or 
in the proportion of 30 square feet at 
the boshes to 1 square foot at the 
top. The Cold Spring furnace mea- 
sures at the boshes 9 feet, and at the 
top 32 inches : here the proportion 
is 11 feet at the boshes to 1 foot at 
the top. . 

The only anthracite furnaces in 
this country are the following 

rumaces In blast 
built in 1874 

. . . . 11 & 

. . . - 3 0 
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Btope for Stemples, in mining, a 
hole cut in the side of the shaft for 
holding the end of the stem pie. 

Stopeing, in mining, cutting mineral 
ground with a pick, working down- 
wards. 

Stopping, a dam of bricks to turn 
the course of the air. 

Stopper-bolts, large ring-bolts drove 
in the deck of a ship before the main- 
hatch jfor the use of the stoppers- 

Stories, in architecture* Palladio di- 
rects that the height of the story 
immediately above the principal 
floor be a sixth part lass than that 
below; and if there be an attic, 
or third story, it should be nine- 
twelfths of the height of that im- 
mediately under it. ^ 

Stoup, an old English term for the 
holy-water basin placed at the en- 
trance to a church : it is applied also 
to a vessel for carrying about and 
distributing holj^-water among a 
Eoman Catholic congregation, 

Stowce, a small windlass : — pieces of 
wood shaped like a windlass, placed 
on the gi'ound, in Derbyshire, to hold 
possession of the mine : a pair of 
stowces embrace a meer of ground. 

Straggling, a t'erm indicating the 
mode of dressing the surfaces of 
grindstones. 

Straight Coal, in mining, an excava- 
tion made into the thick coal of 
^uth Staffordshire, having the solid 
coal left on three sides of it. 
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Strake, in ship-butldinff^ mB range of 
planks fore and aft. 

Strap, in carpentry, an iron plate 
placed across the junction of two or 
more timbers, either branched out 
or straight, as maybe found requisite, 
and each branch bolted or keyed 
with one or more bolts or keys, 
through each of the timbers, for the 
purpose of securing them together. 

Strap-work, a style of architectural 
ornamentation, representing a band 
or bands crossed, folded, and inter- 
lacing one and another. There exist 
specimens of it which must have 
been executed as long ago as the 
eleventh century, but it was more 
general in the fifteenth and sixteenth 
centuries. 

S trass, or Mentz Flux, a glass used 
for the manufacture of artificial 
gems. 

GLrata, in geology, layers of any 
mineral formation, such as rocks, etc. 

CJbraw, in mining, a fine straw Med 
with powder, and used as a fuze. Its 
use is attended with much danger, 
and it is generally abandoned. 

Streamers, in mining, the persons 
who work in search of stream-tin. 

Stream-tin, in mineralogy, particles 
or masses of tin ore found beneath the i 
surface of alluvial ground, and se- 1 
parated from the earthy matter by | 
passing a stream of water over it: 
hence the name. | 

Stream-works, the name given by 
the Cornish miners to alluvial de- 
posits of tin ore. 

Strength and stress of materials. 
The works of Barlow and. Tredgold 
contain the most useful information 
on these subjects. Barlow shovsrs 
that there are four distinct strains 
to which every hard body may be 
exposed, and which are,— -1st, a body 
may be pulled or tom asunder by a 
stretching force, applied in the di- 
rection of its fibres, as in the case of 
ropes, stretchers, king-posts, tie- 
beams, etc. ; 2ndly, it maybe broken 
across by a transverse strain, or by 
a force acting either perpendicularly 
or obliquely to its length, as in the 
case of levers, joists, etc. ; 3rdly, it 
may be crushed by a force acting in 
the direction of its length, as in the 
case of pillars, posts, and tmss-beams; 
4thly, it may be twisted or wrenched 
by a force acting in a circular direc- 


tion, as in the case of the axle of a 
wheel. 

Stretchers, the bricks or stones lying 
length-wise in the longitudinal direc- 
tion of the wall. 

Stretching-course, in hrichoorh and 
in masonry, & row or course in which 
the bricks or stones are placed with 
their longest faces exposed to view. 
The bricks or stones thus laid arc 
called stretchers; and those dis- 

. posed with the ends outwards are 
called headers. 

Strigse, in ancient arcMtexhire, what 
are now called flutings. 

String, in mining, a small vein.- — ■ 
In ship-building, the strake under the 
gunwale withinside, generally worked 
the same thickness as the sheer- 
strake, and scarfed in the same man- 
ner : the string and sheer-strake are 
bolted through a ship’s side. 

String-course, a narrow, horizontal, 
and slightly projecting course of 
brick-work or masonry in the wall of 
a building. 

Strontian Tellow, a pigment of a 
permanent light yellow colour, pre- 
pared from a solution of strontium 
and chromate of potash. 

Strontium, a metal bearing a close 
resemblance to barium. It was first 
found in Strontian, in Argyleshire. 
In burning it gives out a brilliant 
crimson fiame, and this causes it to 
be extensively used in theatres. 

Struve’s Ventilator for coal mines, 
a pneumatic apparatus invented by 
Mr. Strove, consisting of two vessels, 
somewhat like gas holders, w’hich are 
moved up and down in water; by 
this means the air is drawn from the 
colliery at any required rate. 

Stubelite, a brittle kidney-shaped, or 
encrusted amorphous mineral ; it 
varies from velvet-black to pitch- 
black in colour ; found in the Island 
ofLipara. 

Stucco, in architecture, a composition 
of white marble pulverised and 
mixed with plaster or lime, but the 
ingredients vary; it is employed 
commonly for facing exterior and 
interior works ; it is also sometimes 
used for floors. 

Stuck or Wolf’s oven, a furnace 
for the reduction of iron, at one time 
common in Europe, now little em- 
ployed, The interior of this furnace 
has the form of two copes united at 
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their bases ; it is usually from 10 to 
16 feet high, 2-1 inches wide at bottom 
and top, and 5 feet at the centre. 
There are generally two tuy bres, both 
on the same side. The opening called 
the breast is closed after the furnace 
is heated, after which, charcoal and 
ore are thrown in, and the blast 
introduced. As soon as the ore 
passes the tuyere, iron is deposited 
at the bottom" of the hearth : when 
this amounts to a ton, the blast is 
stopped, the breast waE removed, 
and the metal lifted out in a solid 
mass, or stuckf wtdf, as it is called by 
the. Germans. 

StuddiBg-sails, in namgaiion^ cer- 
tain light sails extended beyond the 
skirts of the principal sails ni mode- 
rate steady breezes ; named also 
* goose-wings.’ 

Stu.de3?it©> a black fahl-ore occurring 
in the dolomite on Valais. 

Studies. In painting^ these signify 
works which a painter undertakes, 
to acquire a practical knowledge of 
his art and facility of execution. The 
term is also applied to the parts 
taken separately, which the artist 
afterwards transfers to the picture. 

Stuffing-boxes, in a locomotive en- 
ginCf those with recesses for admit- 
ting some soft material, such as 
white spun-yarn, to render steam- 
tight any rod working through this 
stuffing or packing. The piston- 
rods, slide-valve rods, regulator- 
rods, and pump-plunger, all work | 
through stuffing-boxes of this de- 
scription. 

Stull, timber placed in the baclrs of 
bevels and covered mth boards, or 
small piles, to support rubbish. 

Sturt, hi mining i when a tributer 
takes a pitch at a high tribute, and 
cuts a course of ore, he sometimes 
gets two, three, or five hundred 
pounds in two months : this great 
profit is called * a sturt.’ 

Styles of early Arcbitecture in 
England. The several examples, 
usually denominated Gothic, are as 
follows ; 1. The Anglo-Koman, 
which existed about 300 years. 
2. The Anglo-Saxon, about 450 
years. 3. The^ Anglo-Norman 
(which continued tn use even on the 
introduction of the Pointed styW), 
about 85 years. 4. Early Pointed 
(termed also the Lancet style and 


early English) , about 140 years. 

5. The Pointed style (called hy some 
pure Gothic), about 110 years. 

6. The Florid Pointed {termed also 
the Perpendicular), about 140 j’^ears. 

7. The Tudor, Elizabethan, and 
Stuart. 

Stylobate, the substructure of a 
Greek temple below the columns, 
sometimes formed of three steps, 
which were continued round the 
peristyle; and sometimes of walls 
raised to a considerable height, in 
which case it was approached by a 
flight of steps at one end. 

Sublimate, a body obtained in the 
solid state by the cooling of its vapour 
— e.g. sulphur, iodine, sal-ammoniac, 
mercuric chloride (corrosive subli- 
mate, etc.), protochloride of mercury. 

Subnitrate of Bismuth., the old 
magistery of bismuth often used as 
a cosmetic, and it is employed medi- 
cinally. 

Subordination. <3-radation, 
‘The separation of the parts of a 
whole from one another, namely, the 
height from the depth, the strong 
from the weak, the heavy from the 
light, the near from the distant, and 
the simple from the elaborate.’— 
In architecture, gradation goes 
hand in hand with the rules of pro- 
portion and perspective. In painting, 
gradation of colour and light is 
needed to express depth and relief, 
to define distances, and to show the 
state of the atmosphere.’ — Fairholt 

Sub tangent, in geometry, in any 
curve is the line which determines 
the intersection of the tangent in the 
axis prolonged. 

Subtense, in geometry, the chord of 
an arch; that which is extended 
under anything. 

Succedaneum, lAineral, a name 
given to an amalgam of silver foil, 
with a very small quantity of mer- 
cury, employed for filling decayed 
teedi. N.B. — It must be prepared 
at the time it is required for use, 
and with as little mercury as will 
suffice to render the composition 
plastic. 

Succinaspbalt, a resinous substance 
resembling amber, obtained from the 
granular clay iron ore of Bergen in 
Bavaria. 

Sucker, m mechanics, the embolus or 
piston of a pump. In pneumatics^ 
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a round piece of leather, which laid 
wet OE a stone and drawn np in the 
middle, leaves a vacnam within, 
which, by the pressure of the atmo- 
sphere, makes it adhere. 

Suez Canal. The Isthmus of Suez 
Canal recently completed appears to 
have been an" idea of ancient date, 
going back to about six centuries 
before the Christian Era. A canal 
to connect the Nile and the Red Sea 
was, it is recorded, undertaken by 
Necho and finished by Darius. 
There is little doubt that a canal 
was once made, extending from the 
Nile to the Bitter Lakes, which being 
filled with fresh water by the rising 
of the Nile, was navigable for that 
portion of the year during which 
that river remained in flood, A 
smaller canal was continued from 
the Bitter Lakes to the Red Sea near 
Suez. Tiiese works were allowed to 
fall into decay, but they were re- 
stored by the" Caliph Omar in 649, 
who, however, carried the canal 
southward to Cairo, and it was called 
the Canal of Cairo. This canal was 
open until about a.d, 767, after 
which date we hear nothing more 
of it. M. Lepbre made a survey of 
the old canal for Napoleon in l"799, 
but nothing was then done because 
of the withdrawal of the French 
from Eg^^pt. Captain Cheney of the 
Indian army showed in 1830 the 
practicability of constructing this 
canal, and in 1845 an association 
was formed to carry out the work. 
In 1854 M. de Lcsseps communicated 
his ideas to Said Pacha, by whom the 
project was warmlj’- entertained. A 
commission composed of the princi- 
pal engineers of Europe was convened 
to examine the scheme, and they 
visited the district in 1855. In 
January 1850 they reported that 
the canal was easy of accomplish- 
ment at an estimated cost of about 
9,000,000/. A concession was shortly 
after given to M. de Lesseps for the 
construction of the canal, which was 
opened on November 17, 1869, 

The length of the Suez Canal is , 
100 miles. Its course is from Port 
Said, on the Mediterranean, through 
Lakes Menzaleli and Ballah. It is 
then cut through some high ground 
at El Guisr ; between Lake llmsah 
and Scrapeum it passes through some 


high land, and then enters the low 
and swampy ground known as the 
Bitter Lakes. It passes again through 
high ground at Chalouf, and from 
thence by deep cuttings to Suez. 
The total" expenditure on the can, al 
has been about eighteen inillif>u 
sterlings but if the value of the plant 
can be realised, this will be materi- 
alh'- reduced. 

Sugars. Under this name are in- 
cluded a number of organic com- 
pounds, mostly of vegetable origin, 
which are soluble in water, mokly 
crystallisable, have a s'lveet taste, and 
neutral reaction to vegetable colours, 
and in the state of solution rotate the 
plane of vibration of a ray of polar- 
ised light. They may be divided into 
fermentable or true "sugars, and non- 
fermentable sugars or saccharoids. 

Sugar Maple, a tree which grows 
wild in North America; the stem 
yields a sugar the same as that of 
the sugar-cane. In early spring the 
trees are pierced, and the juice which 
flows out is collected in vessels, then 
boiled at once (if allowed to remain 
long before boiling it ferments and 
is of no use for making sugar). It 
is boiled until the syrup is the con- 
sistency of honey, and allowed to 
stand for several hours, then clarified 
with the white of egg, and again 
boiled and skimmed, after which it 
is quickly evaporated to a crystallis- 
ing point. 

Sulphate of copper (blue vitriol), 
in chemistry, a metallic salt, a com- 
pound of sulphuric acid and copper. 

Sulphate of iron (copperas or green 
vitriol), in chemistry, a metallic salt, 
a compound of sulphuric acid and 
iron. 

Sulphate of lead, a salt of lead — a 
combination of oxide of lead with 
sulphuric acid. A white firecipitate 
of lead much resembling the bhmc 
d' argent, when well prepared, quite 
neutral, and thoroughly edulcorated 
or washed, it has most of the pro- 
perties of the best white-leads, but 
is rather inferior in body and per- 
manence. 

Sulphate of lime (gypsum, etc.), in 
mineralogy , a compound of sulphuric 
acid and hme. 

Sulphate of zine (white vitriol), in 
cheinistry, a metallic salt, a compound 
of sulphuric acid and zinc. 
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Sulpliates, saline compounds of 
sulphuric acid with oxidised bases. 

Sulphites, a class of salts consisting 
of sulphurous acids combined in , 
equivalent proportions with the 
oxidised bases. 

Sulphur, a simple combustible sub- 
stance found native in a loose pow- 
der, either detached or in veins. It 
is met with in the neighbourhood of ■ 
volcanoes, where it is deposited as a i 
crust on stones contiguous to them. | 
It can be prepared by exposing iron | 
pyrites to heat, when part of the | 
sulphur is driven off in vapour, and 
may be collected in water: when 
vaporised, it condenses in small crys- 
talline particles, called flowers* of 
sulphur. It is inflammable, burning 
slow with a pale blue flame. Sulphur 
is found in connection with silver, 
copper, lead, antimony, and iron. 
Sulphur occurs, in nature, crystal- 
lised in acute octohedrons with 
rhombic bases. It is principally 
brought to this country from Sicily. 

3ulphuret of hydrogen. This gas, 
commonly known as sulphuretted 
hydrogen, is invaluable as a re-agent. 
In separating one class of metals 
from another, some are not pre- 
cipitated by it from acid solutions, 
but are only acted upon by it in 
allt aline solutions. 

Sulphurets of iron.— Iron has a 
very great affinity for sulphur : 
there are five definite compounds of 
these substances. It is very difficult 
to separate iron from sulphur by 
heat alone. Of the five diftereiit 
compositions, two only deserve at- 
tention,— the white and yellow sul- 
phurets. 

White sulphuret of iron (white 
pyrites') abounds in coal-beds, and 
in the accompanying strata of clay ; 
also in regular veins, along -with 
ores of lead, copper, and iron, in the 
transition rocks. Before the flame 
of the blow-pipe, it becomes red ; 
upon charcoal, the sulphur is eva- 
porated, and oxide of iron remains. 
It is very liable to decomposition : 
it is preferable to the yellow kind 
in the^ manufactui*e of copperas, 
and is, in coal-mines, the most dan- 
gerous of any, as it often decom- 
nosses so quickly as to kindle the 
coal-slack. Its composition is, in 
100 parts. 


45*07 iron. 

53*35 sulphur. 
9*58 manganese. 


99*00 white pyrites. 

Yellow sulphuret of iron (yellow 
pyrites),— This variety becomes red 
before the blow-pipe; and in the 
reducing flame it melts into a 
globule, which continues red-hot for 
a short time, and possesses, after 
cooling, a crystalline appearance. 
In nitric acid it is slowly soluble, 
with the precipitation of sulphur, but 
in no other acid. It Is composed of 
47*30 iron. 

52*70 sulphur. 


100*00 yellow pyrites. 

Tellow pyrites is almost identical 
with the white P 3 nites, and the 
latter appears to be only different in 
containing more foreign matter; 
both are widely diffused among the 
ores of iron, and are found in mas- 
sive nodules, cr 3 *stals, and veins, in 
the coal-beds, clay-slate, grauwacke, 
greenstone, limestone, and in beds of 
primitive slate. ^ It is the main 
material which is used for manu- 
facturing copperas, alum, oil of 
vitriol, Spanish brown, and sulphur. 

Sulphurs, impressions taken by the 
goldsmiths of the sixteenth century 
from the engravings executed on 
plate, paxes, etc., and which they 
obtained by spreading a layer of 
melted sulphur on the face of the 
plate, producing a cast in rdief of 
the lines engraved. Some few of 
these proofs exist in the British and 
Continental Museums, and are 
known as sulphurs. They are 
amongst the rarest specimens con- 
nected with the art of engraving. 

Sulphuric Acid, a heavy colourless 
liquid obtained by burning a mix- 
ture of sulphur and nitrate of potass, 
in definite quantities. 

Summer, a horizontal beam or girder. 

Sump, in mining, a pit sank in the 
engine-shaft below the lowest work- 
ings. 

Sump-shaft, the engine-shaft. 

Sun-beam. Light, heat, and chemi- 
cal action are distinct phenomena 
observable in a beam of the sun. 
Upon Light de];)end ail the phenome- 
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na of vision. No oNect is sensibie to 
sight nnless it reflects fi^m its sur- 
faces luminous rays to the eye. Ail 
colour is directly dependent upon 
the properties olf matter, and the 
power of decomposing a ray of light. 
Eed objects have the power of send- 
ing back from their surfaces the red 
rays in large quantity. Blue objects 
in the same Tvay reflect the blue rays. 

If a ray of the sun is passed 
through a triangular piece of glass, 
a prism, we obtain a very beautiful 
flame-like image of different colours, 
a prismatic spectrum ; these colours 
being the result of different degrees 
of refraction, or bending. They are 
in their order of refraction; red, 
orange, yellow, green, blue, indigo, 
and violet, and a careful examina- 
tion adds two other rays, namely, at 
the red end a crimson ray, and at 
the violet end a gray or lavender 
ray. These are the rays colouring 
all nature, or the works of art. Be- 
yond these there are other rays 
affecting the sense of vision. If the 
spectrum is thrown upon a solution 
of quinine, upon fiuor spar, upon 
uranium glass, and some other sub- 
stances, some peculiar blue and green 
rays are rendered sensible to sight ; 
these are known as fluorescent rays, 
and appear to be the rays by which 
the night-roaming animals see and 
seize their prey. Such are the lumi- 
nous phenomena of a suii-beam„ 

The Heat derived ftom the sun 
belongs to another set of mys. If 
thermometers are placed in those 
differently coloured it is found 
that the most heat exists in the 
extreme red ray, and that it ex- 
tends below it, where there is no 
The heat gradually diminishes 
until in the violet ray no further 
heat is indicated. Thus we have a 
heat spectrum the raja's of which are 
not coincident with the rays of the 
tight spectru7nf the maximum of 
beat being at a point far removed 
from the maximum of light. The 
Chemical power of the sun-beam is 
shown by allowing the spectrum to 
fall upon a shjeet of paper covered 
with the chloride of silver. It wiE 
be found that where there is the 
most light, and where the maximum 
beat exists, there is not the slightest 
indication of any change, but where 


Light and Heat are at their minimum 
of power, there chemical action is 
very decitled. This, therefore, proves 
that the sun-beam is a compound of 
three principles or powers, Light, 
Heat, and Chemical Power, or, as it 
has been named by the Editor of 
this Dictionary, Actinism; — a name 
now generally Wopted.— Light, upon 
which the phenomena of vision de- 
pends, and to which colour is due ; 
Heat, that regulates all that relates 
to the temperature of the world, or- 
ganic or inorganic; and Actinism, 
upon which depend all the pheno- 
mena rendered sensible by the pho- 
tographic processes, and also in its 
producing chemical changes in bodies 
exposed to sunshine. 

Sun and Planet wheels, an ar- 
rangement made by Watt for snbs ti- 
tuting th e common crank. 

Sun Opal, the name of the fire opal, 
which displays bright red reflections. 

Sunstone, a variety of felspar of ^a 
pale yeUowish colour, found in 
Siberia. It is almost perfectly 
transparent when viewed in one 
direction, but by reflected light it 
appears full of minute golden 
spangles. 

Supercilium, the transverse ante- 
pagment of a doorway. The word 
is also used to denote the small fillets 
or bands above and below the scotia 
of the Ionic base. 

Superficial Measure, the measure of 
surfaces or areas, also square mea- 
sure. 

Superficies, in geometry, the surface 
of any body or figure, considered as 
possessing two dimensions, or exten- 
sion in length and breadth, but 
destitute of thickness : in mensura-^ 
tion, it is estimated as area. 

Superheated steam, steam to which 
an additional quantit;y of heat has 
been given. In practice it appears 
to be found that no advantage is 
gained by heating steam above 3X5° 
Fahr. 

Supporters, in heraldry, figures 
standing on a scroH and placed by 
the escutcheon, such as the lion and 
the unicorn in the British, and the 

angels in the French arms. In 

ship-building, the knee-piece under 
the cathead. 

Surbase, the upper base of a room, 
the cornice of the dado. 
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Surcoat, a garment usually of silk, 
forming the equipment of a knight 
or herald. It was originally used to 
protect the armour from wet. 

Surface coudleusatiou, a method of 
condensing steam by means of cold 
metallic surfaces like those of a still. 
Sea water is thus condensed, and the 
■water, free from salt, used to supply 
the boilers. 

Surmarks, in ship-huildniffi the sta- 
tions of the ribbons and harpings 
which are marked on the timbers. 

Sxirmouuted, in architecture, a term 
used to denote an arch which rises 
higher than a semicircle. 

Surturhrand, a fibrous brown coal 
or lignite found in Ireland. 

Survey, Geological. A geological 

survey is carried out by taking a well- 

constructed map (in this country the 
Ordnance Trigonometrical Survey 
Map is adopted), and marking upon 
it the boundaries of all the different 
rock formations, the dip of the strata , 
the dislocations, or faults, as far as 
they are known, the run of mineral 
lodes, and every other matter which 
may prove useful to the miner, the 
engineer, the well-sinker, or the gene- 
ral public. 

Surveying is the art of applying the 
principles of geometry and trigo- 
nometr}’' to the measurement of land. 
The principal operations are laying 
down or driving base lines, ana, 
triangles on either side of the base. 
In large surveys it is desirable to 
lay down these triangles by measur- 
ing each angle with an instrument 
called the theodolite, by which the 
accuracy of the measurement of the 
sides may be checked. The theodo- 
lite is also available in fixing the 
true position of points, the distances 
between which are immeasurable, 
owing to the intervention of build- 
ings, rivers, or other obstacles. 
Eectangular or irregular areas of 
land are similarly reduced to tri- 
angles, and their exact position 
referred to a base line. In driving 
lines over land, three long poles are 
requisite: these are ranged in the 
direction of the intended line at the 

f reatest distance at which they can 
e seen, either with the naked eye or 
with the assistance of a telescope, 
and driven firmly into the ground. 
Intermediate stakes are then fixed, 


by which the line is marked out. In 
proceeding onward to extend the 
line included between the front and 
back pole, the latter only is removed, 
and carried before the front pole to 
the greatest practicable distance, 
and being ranged by the two remain- 
ing poles, is there driven. Thus the 
middle pole becomes the back one, 
and is in like manner removed to the 
front, and there ranged and fixed : 
and in this manner, by successively 
removing the back pole, and convey- 
ing it to the front, the line is ex- 
tended as far as necessary. These 
poles should be as light as possible, 
consistent with strength, and shod 
with iron points, to facilitate driving. 
On the top of each pole a fiag or disk 
is fixed, to render them conspicuous 
from a long distance. Distances are 
measured with a chain formed of 
wire links, the length of the chain 
being 66 feet, and formed witb 100 
links, each link measuring ' 7-9^ 
incues. The end of each chain is 
marked by driving a wire pin or 
arrow into the ground, b}^ counting 
wliicli the number of chains mea- 
sured is ascertained. The base lino 
being tlius driven and measured, it 
is recorded in a book, and all inter- 
sections of fences, etc., marked, and 
their relative distances on the base 
are entered. A distant point on 
either side of tlie base is then deter- 
mined, and a pole erected upon it, 
and the distance of this point from 
two fixed points upon the base mea- 
sured with the chain, and duly 
recorded. By this means, a triangle 
is completed, and afterwards cor- 
rectly filled in with all intervening 
fences, etc. ; and by repeated processes 
of this kind the survey is extended 
to any required distance on each 
side of the base. If the triangles 
first laid down are of great extent, 
they should be determined, and the 
position of their angles ascertained 
with the theodolite. This instru- 
ment consists of a pair of bormontal 
circular plates, the upper of which 
is called the vernier plate, turning 
freely on a centre upon the lower 
plate, the edge of which is chamfered 
oft; and accurately graduated with 
degrees and subdivisions. By these 
plates and their adjusting screws, 
etc., norizontal angles are measured. 
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tlie sight of the surveyor being 
aided by a powerful telescope on the 
upper part of the instrument, and a 
microscope to read off the gradua- 
tions upon the vernier. An upper 
frame which cnrries the telescope 
also supports a vertical arc or semi- 
circle, 'irhich is like\vise graduated, 
and with the aid of another micro- 
scope the elevation of any high : 
oTjject, as a tower, etc., (observed I 
through the telescope) may be cor- ^ 
rectly read off. This part of the | 
apparatus thus enables vertical an- 
gles to be measured, and by the 
application of trigonometry, heights 
or distances may be thus exactty 
determined -without the actual mea- 
surement of all the lines in each 
vertical triangle. 

Suspension, in mechanics^ as in a 
balance, arc those points in the axis 
or beam where the weights are ap- 
plied, or from which they are sus- 
pended. 

Suspension Bridges. Bridges of 
suspension are of several kinds and 
of various dimensions, consisting of 
several iron chains, not formed of 
small links, like cables, but of whole 
bars of iron jointed at their ends, 
passed over a tower, being the access 
to the bridge on each side of the 
river, -whild their extreme ends 
are attached to large and 

ponderous stones that are sunk 
a great depth into the ground on 
each side of the stream. These 
masses of masonry are named aJmt- 
mmtSn The chains hang in parallel 
festoons over the river, between the 
supporting towers, and carrj^ a num- 
ber of vertical bars of iron that are 
attached to and hang down from 
them for the purpose of suspending 
beams of wood or iron hanging hori- 
zontally in the direction of, or ob- 
liquely to, the stream, and serving 
as joists to support a strong planked 
platform or roadway that extends 
across the river: frequently these 
roadways are paved, oi at least 
gravelled or ballasted over for horses, 
carriages, and pedestrians. Extra- 
ordinary examples exist in our coun- 
try, viz. that at Bangor, crossing the 
Menai Strait, by Telford,— that at 
Hammersmith, by Tierney Clark, — 
that of Hungerford, by Brunei, now 
erected at Clifton; but the most 


extraordinary structure is the 
stupendous work b}^ Tierney Clark, 
uniting Pesth with Buna, in Hun- 
gary. Mr. Dredge has constructed 
several smaller bridges of suspension, 
according to his arrangement, both 
in England and Scotland. Suspen- 
sion bridges have been constructed 
also with wire as a material at Fri- 
bourg, in Switzerland, and at other 
places. 

Sussex Marble, thin bands of shelly 
limestone, principally composed of 
the remains of freshwater snails, a 
species of Paludhm ; it is of a uni- 
form bluish or grayish-green tint, 
the sections of the chambers of the 
shells giving it, when polished, a 
pleasing appearance. This stone 
occurs in Sussex from whence it takes 
its name ; it was much used in former 
times for sepulchral monuments. 

Swages, tools emploj^ed in shaping 
metals. 

Swallow, in mining, hollow places in 
the rock often hlled -with water; 
openings in the rock through which 
the water flows into subterranean 
channels. Swallows are common 
in the limestone. 

Swallow-tail joint, the name given 
to the dove-tail joint on the Conti- 
nent. Queue dlurondelle. 

Swash-plate, a flat circular plate 
fixed on an axis but not perpendicu- 
lar to it, upon which a bar presses 
and receives a reciprocating motion. 

Swaugh, in mining, a mass of soft 
clay sometimes occurring in the lode. 

Sweep, or Tiller-sweep, a circular 
plank fitted to support the foremost 
end of the tiller, or handle of a rud- 
der, much improved by conveying 
the tiller-rope round it, and keeping 
it always tight. 

Sweep-washer, the person who ex- 
tracts from the sweepings, potsherds, 
etc., of refineries of silver and gold, 
the small residuum of precious 
metal they contain. 

Sweet-flag, the Acorns calamus, an 
aromatic plant common in this 
coiintiy in moist places. 

Swimming Stone, Moat Stone, a 
spongy variety of silica. 

S-wivel, 7n mechanics, something fixed 
in another body so as to turn round 
on it ; a kind of ring made to turn 
round in a staple or other ring, 
— — In artillery, a very small cannon. 
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wMcli carries a shot of about half a 
pound. 

Sycamore, a species of Ficus^ or fig- 
tree, common in Egypt and other 
parts of the East ; its timber is of 
little value. The name is also ap- 
plied to a species of maple, the Acer 
Pmitdo-PIatanns^ a native of the 
middle and south of Europe, but 
common in England. The colour of 
the young wood is silky white, and 
of the old, brownish white; the 
wood of the middle age is interme- 
diate in colour, and the strongest. 
It is used in furniture, pianofortes, 
and harps, and for the superior kinds 
of Tunbridge ware. Sycamore may 
be cut into veiy good screws, and is 
used for presses, dairy utensils, etc. 

Syenite, or Sienite, a granular, ag- 


gregated compound rock, consisting 
of felspar, quartz, and hornblende. 
It was obtained by the ancient 
Egyptians from Syene in Upper 
Egypt. 

Syenitie, any granitic rock in which 
hornblende predominates. 

Sylvanite, a valuable ore of gold and 
silver found iiLnarrow veins travers- 
ing porphjrry, in Transylvania and 
North Cainlina. 

Symbols, signs adopted by chemists 
to indicate the simple elements, or 
the combinations of them forming a 
compound bod}^ 

The following table gives all tbe 
symbols of the elementary bodies, 
and for convenience on reference, the 
atomic weights are added. 


Name. 

Symtols. 

Atomic Weights. 

Aluminium . . . * 

Al. 

lG-75 

Antimony • « • • 

Sb. 

120-3 

122 

Arsenic *...*• 

As. 

, 75 . • • 

Barium . . . • * 

Ba. 

G8*G 

Bismuth . . . . . 

Bi. 

210 

Borax « . . . . 

B. 

11 

Bromine 

Br. 

80 

Cadmium . . . . . 

Cd. 

5G 

Coesiitm , . . . 

Cs. 

124 

Calcium . . . . • 

Ca. 

20 

Carbon 

C. 

12 

Cerium . . . . » • 

Ce. 

46 

Chlorine . . . . . 

Cl. 

35*5 

Chromium . , 


20*2 

Cobalt . , . 

Co. 

29*5 

Columbium, or Niobium 

Cb. 

97*6 

Copper (Cuprum) .... 

Cu. 

31*7 

Didymium .... 

Di. 

48 

Erbium . . , . . • 

E. 

■ 

Fluorine 

F. 

19 

Glucinium. . • ♦ . . 

Gl. 

f 4*7 
\ 7*0 

Gold . . . ; . . 

An, 

196 

Hydrogen . • ... 

H. 

1 

Indium 

In. 

, , . , . 

Iodine • • . 

f. 

127 

Iridium 

Ir, 

98*6 

Iron .... . • 

Fc. 

28 

Lanthanium 

La. 

46 

Lead (Plumbum) .... 

Pb. 

103*G 
f G‘5 

Lithium . ... 

Li. 

i 7*0 

Magnesium . • . . 


12 

Manganese . , . . 

Mn. 

27*6 
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Symbols. 

Atomic Weights, ■ 


Mercury . 




Hg.'' 

"100'' 


Molybdenum 

• 



Mo. 

f 40: 

t 


Nickel 




Nl. 

f 29 

■ t'^29*5 ■■ ■ 

.'4:' 

Niobium, see Coliiinbiuin 




— 



Nitrogen . 




N. 

..14. 


Osmium . . 




Os 

100 


Oxygen 




0. 

16 


Palladium 




Pd. 

53 


Phosphorus . 




P. 

.SI 

1 

Platinum . 




Pt. 

99 

j 

Potassium (Kaliiira) . 




K. 

f 39 

1 39*2 , 

. 

Rhodium . 




Kh. 

104 


Rubidium • 




Rb. 

8o'4' V ■ 


Ruthenium 




Ru. 

104 


Selenium . 




Se. 

'79 


Silicon 




Si. 

28 


Silver (Argentum) . 




Ag. 

108 


Sodium (Natrum) 




Na. 

' 23 


Strontium . 




Sr. 

43*8 

* 1 

Sulphur 




S. 

32 

' ^ 

Tantalum . . 




Ta. 

37*0 

I 

Tellurium . 




Te. 

128 

4 

Terbium 




Tr. 

— 

;4 

Thallium , 




Tl. 

204 

i' 

Thorium 




Th. 

59*3 

1 

Tin (Stannum) 




Sn. 

flic 
( 118 

1 

Titanium . 




Ti. 

60 

i 

Tungsten or Wolfram i urn 




Tn. or W. 

92 

4 

Uranium . 




U. 

60 

1 

Vanadium . 




V. 

68*5 

1 

Yttrium 




Y. 


' 1 

Zinc .... 




Zn. 

32*5 

"1 

Zirconium , 




Zr. 

f 33*5 

1 89*5 



Ssrmmetry, in sculpture, etc., adapta- 
tion of parts to each other? propor- 
tion ; harmony ; agreement of one 
part with another. 

Sympathetic Inks, liquids which 
when they dry upon paper arc nearly 
colourless, but which can be revived 
in colour by some reagent or some 
process. If we write with muriate 
of cobalt it dries colourless, it re- 
mains a hydrated salt of cobalt, if 
the paper is held in front of tlie fire 
it is dehydrated and becomes blue. 
Even lemon juice or milk may be 
used as sympathetic inliS, and a con- 


siderable number of chemical sub- 
stances ma}' be so employed. 

Sympiesometer, a barometrical in- 
strument in which the atmospheric 
pressure is indicated by the ascent 
of a column of oil in a short glass 
tube against the elastic pressure of 
an enclosed volume of hydrogen gas. 
Its indications require correction 
for the changes produced by tem- 
perature on tlie gas. The Sym- 
piesometer is a more delicate instru- 
ment for measuring the atmospheric 
pressure, but it is also a more 
complicated one, than the mercurial 
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barometer. The upper part of the 
tube contains h 3 ^drogen gas, which is 
elastic ; and the lower part, includ- 
ing the well, contains oil. By this 
compound construction, whilst the 
length of the tube is less than that 
of the mercurial barometp, the 
index, or scale for measuring the 
pressure, is increased. Hydrogen 
gas being very sensibly affected by 
all changes of temperature, the index, 
by which the atmospheric pressure is 
read, requires to be set according to 
the actual temperature, before the 
atmospheric pressure can be read off. 

£5ynagogue, a word which primarily 
signified an assembly, but, like the 
word church, came at length to be 
apxdied to places in which any as- 
semblies, especially those for the 
worship of God, met, or were con- 
vened, Jewish synagogues were not 
only used for the purposes of divine 
worship, but also for courts of judi- 
cature. The present ordinary mean- 
ing of the tenn synagogue is a Jewish 
church. 

Synaptase, a ferment found in al- 
monds. It changes amygdalin into 
oil of bitter almonds, formic acid, 
prussic acid, and sugar. 

Synchronisni, the occurrence of two 
or more events at the same time ; 
or the representation of two or more 
events relating to the same subject in 
one fjicture. 

Syndoclie. *An ornamental recep- 
tacle beside the altar, to receive the 
sacred vessels and consecrated wafer.’ 
— Fairholt, 

Gynthesis, a Greek word signifying 
combination, applied to the chemical 
action wdiicli unites dissimilar bodies 
into a uniform compound; as sul- 
phuric acid and lime into gypsum, 
or chlorine and sodium into culinary 
salt. 

Gyplieriiig, in sMp-huilding, lapping 
t)ne edge of a plank over the edge of 
another for bulk-heads, making the 
edges of the planks and the sides of 
the bulk-head plain surfaces. 

Syphon, a bent tube, having one leg 
sliorter than the other. It acts from 
the pressure of the atmosphere being 
removed from the surface of a fluid, 
which enables it to rise above its 
common level, and is used for the 
purpose of emptying liquors from 
casksy etc. 


Syringe, a small hand-pump : in its 
simplest form, it is provided with a 
piston and rod, but is destitute of 
valves, one simple aperture at the 
extremity serving for the admission 
and ejection of fluid: those con- 
structed with valves, however, are 
available, on a smaller scale, for all 
the purposes of an air-pump. 

Systyle, a term applied to a building 
in which the juUars are closely I'flaced, 
but not quite so close as in the pyc- 
nostyle, the intercolumniation being 
only two diameters, or four modules, 
of the columns. 
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Tabasheer, a siliceous concretion 
resembling hydrophane, which is 
found in the interior of the stem of 
the large Indian bamboo. It is re- 
garded by the Orientals as a valuable 
medicine known by the several 
names of bamboo- milk, bamboo-cam- 
phor, and bamboo-salt. 

Tabby, watered silk used by book 
binders, the effect of waves produced 
by pressure of the silk in a damp 
state after being sprinkled writh 
water, a corruption of the French 
word tapis, whence tahhinet, a more 
delicate kind of tabby, produced in 
calendering from engraved rolls, the 
pressure from which gives the ap- 
pearance of waves to the silk. 

mixture of lime, gravel, shells, stones, 
and water in equal proportions, 
which when dry becomes as hard 
and compact as stone, and is used on 
the southern shores of the Mediter- 
ranean as a substitute for bricks or 
stone in building, and, till recently, 
was also employed for the same pur- 
pose in Georgia, in the United States 
of America. 

Taber d (^Saxon), a jerkin, a coat 
without sleeves; also, a herald’s 
chat. 

Tabernacle, a movable fabric : 
among the Jews, the name of a 
portable temple which was con- 
structed in the Wilderness: the 
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term is also applied in Christian 
architecture to richly ornamented 
niches. 

Table, m architecture, a smooth, simple 
member or ornament of various 
forms, but most usually in that of a 
long square. 

Table or Tablet-mouldings, hori- 
zontal bands or mouldings, such as 
base-mouldings, strings, cornices, etc. 

Tables were in the Tudor age usually 
described as ‘ hordes,’ and were not 
in any great variety : the sorts were 
but few, and little distinguished by 
workmanship *, but the splendour of 
their coverings amply compensated 
for the rudeness and simplicity of the 
works so concealed. The most 
elaborate embroidery, wrought on 
the finest gromids, velvets and satins 
fringed with gold and silver, Turkey 
carpets, and the choicest tapestry, 
were used as table-covers. 

Table-cloths. Carpets were at the 
earlier periods almost the only cover- 
ings for tables ; naping was possessed 
by the higher orders only. In 1520, 
Thomas, Duke of Norfolk, be- 
queathed his naperie to his wife. 
Modern coverings are well known. 

Table Diamond, a diamond with two 
principal faces or tables. 

Tabling, in $Mp~building, letting one 
piece of timber into another, in the 
same manner as the beams are put 
together. 

Tabiimim, an apartment of a Roman 
house which was entered imme- 
diately from the atrium, and iu 
which records were preserved in 
cases, and the hereditary statutes 
placed. 

Tabular Spar, or Tabular Quartz, 
Wollastomte, native silicate of 
calcium or popularly silicate of 
lime. 

Tacamahac, a resin which exudes 
from the bark of the Elaphrium to- 
mentomm and E. exceUum, trees in- 
digenous in Mexico; this is called 
the West Indian variety ; and also 
from the bark of the Catophyllum 
inophyllum, a tree growing in the 
East Indies, and is called the East 
Indian variety. It was formerly 
used for fumigation and for plasters'; 
it has a pleasant lavendcr-Hke smell, 
and an aromatic taste ; it varies in 
colour from yellow to orange and 
even red. 


Tachometer, an instrument for mea- 
suring the velocity of machines by- 
means of the depression occasioned 
in a column of fluid by centrifugal 
force, which causevS the' fluid in the 
cistern (with which the graduated 
column is connected) to sirk in the 
centre more and more with every 
increase of velocity. Thus the 
graduated column falls on the 
scale as the velocity is augmenteii, 
and rises as the velocity is dimi- 
nished. 

Tack, in navigation^ to change the 
course or turn about a ship during a 
contrary wind from the starboard to 

the larboard, etc. A. rope used to 

confine the clues of the main and 
fore coumes forward, occasionally in 
a fixed position : it has a large wall- 
knot at one end. The word has also 
various other applications. 

Tacks, in navigation, the foremost 
lower comer of all fore and aft 
sails. 

Tacking, in navigation, signifies a 
manoeuvre by which a ship makes 
an oblique progression to windward 
in a zigzag direction, named also 
‘ beating to windward.’ 

Tackle, in mining, the w’indlass, rope, 
and kibble for raising ores. 

Tael, Chinese money of the value of 
6s. 2d, 

Tsenia, the band or fillet surmounting 
the Doric epistylium. 

Taffeta, Taflfety, a silk stuff. 

Taffrail, the carved work at the upper 
part of the stern of a vessel, the ends 
of which correspond with the quar- 
ter-pieces, 

Ta-hong, a lead-glass containing fer- 
ric oxide, used in China as a red 
enamel colour on porcelain. 

Tail or Tails, the streal^s of slime left 
from the stamped ore, passed over a 
round or square huddle. 

Tail-virater, the waste water dis- 
charged from the buckets of a water- 
wheel in motion, 

Talbotype, a photographic process 
also called CaJotype, invented by Mr. 
Henry Fox Talbot. (See Caloiype.) 

Talc, a mineral genus, which is divided 
into several varieties. It is often 
found massive, disseminated in 
plates, imitative, or crj'Stalliaed in- 
small six-sided tables ; it is splend- 
ent, pearly, or semi-metallic, trans- 
lucent, flexible, but not elastic. It 
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is used to a great extent as a cover 
for gas-jets, when the latter are 
placed in dangerous proximity to 
the ceiling. 

*ralmi gold, s^^metimes called Abis- 
sinian gold. A yellow metal consist- 
ing of 90*74 parts of copper and 8*33 
of zinc, is covered with a very thin 
sheet of gold by rolling the metals to- 
gether and afterwards shaping it by 
means of steel tools, the amount of 
gold varying from 1*03 to 0*03 per 

. "Cent.: 

W&luSg in architecturej the inclination 
or slope of a work, as the outside 
of a wall, where its thiclaiess is 
diminished by degrees as it rises in 
height. 

Tamibac, or Tombac, an alloy of 
copper and zinc, or a species of brass 
with an excess of zinc. When 
arsenic is added it is called white 
tombac. 

Tamp, To, to fill np the hole bored 
for blasting. 

Tamping, in minmgf the material, 
usually soft stone, placed upon the 
gunpowder, in a bore-hole, to con- 
fine its force, which would otherwise 
pass out of the hole ,* also the pro- 
cess of placing the material. 

Tamping-iron, a tool used for beat- 
ing down the earthy substance in 
the charge used for blasting. 

Tanah-ampo, a plastic earth. In 
Java, where it is found, it is diied 
over charcoal fires and eaten as a food 
by the natives. 

Tangent, in geometry, a right line 
perpendicularly raised on the ex- 
tremity’' of a radius, which touches 
a circle so that it w’ould never cut 
it, although infinitely produced, or, 
in other >vords, it would never come 
within its circumference. 

Tank, that part of the tender of a lo- 
comotive engine which contains the 
water ; tanks vary in size, according 
to the power of tne engine to which 
they are attached, and are from 
about 600 to 1,600 gallons in capa- 

■.'City,'".' 

Tannin or Tannic Acid, the prin- 
ciple of astringency in vegetables, 
used in the process of tanning, and 
in photography. 

Tantalite, a mineral found in Finland ; 
an oxide of tantalum, usually com- 
bined with a little tin, iron, and man- 
ganese. 


Tantalum, a very rare substance 
found in the minerals tantalite and 
yttro-iantalite. 

Tap, in mechanics, a hardened steel 
screw with a square head, so that it 
may be turned by a wrench: it is 
grooved from end'to end, and is als© 
slightly taxjered : it is used for cutt- 
ing an internal screw*, as that of a 
nut, etc. 

Tap-cinder, the slag produced in the 
process of puddling iron. 

Tap-hole, the hole in the puddling- 
furnace ‘through w*hich the slag, 
technically termed “ tap-cinder,” is 
let out, and which during puddling 
is stopped up with sand,* — JPercy, 

Tapia, beaten cob work. Bammed 
earth of ancient blast furnaces. 

Tap-waggon, ‘small hopper-like 
boxes, made of wrought-iron, on 
wheels, placed under the tap-hole 
during tapping to receive the molten 
cinder.’ — Fercy, 

Tap-wrench, the handle for turning 
a wrench. 

Taper, a gradual diminution in the 
size of a body, so as to form a 
or cone. 

Taper-chain bridge, a suspension 
bridge invented by Mr. Dredge. 

Tapestry or Arras, described as 
‘hangings,* enriched the walls of 
superior apartments from very early 
times : the most ancient tapestry 
now existing is preserved in the 
church of Bayeux, in ilormandy, 
and exhibits an entire series of the 
circumstances attending William the 
Conqueror’s descent in England. 
The arras was loosely hung in pro- 
jecting frames, by tenter-hooks, 
across the walls, covering the whole 
surface from the floor to the ceiling, 
and was removable from one resi- 
dence to another. The most costly 
materials were employed in the 
fabrication of tlie best sort of hang- 
ings. The apartment of Henry YliX. 
at Calais, whither he was "accom- 
panied from Boulogne by Francis I. 
in 1520, was Imng with cloth of 
gold, adorned with precious stones 
and pearls. 

Tapished, in mining, a miner whe 
narrowly escapes suffocation from 
damp in a mine, is said to bo tap- 
isbed. 

Ta-D-net-motion. the annaratas for 
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Bish steam-engine, consisting of le- 
vers connected to the valves, moved 
at proper intervals by tappets or 
projecting pieces fixed on a rod con- 
nected to the beam. 

Tappets, or Wipers, teeth on the 
circumference of a wheel for lifting 
a forge hammer or the like. 

Tapping, m meiaUurgy, the operation 
of opening a blast-furnace to allow 
. the molten metal to flow out of it 
into the sand moulds formed into 
channels {sows and pigs') to receive it. 

Tar, a brown-black, viscid, oily liquid 
produced, together with gaseous and 
watery products, in the dry distilla- 
tion of organic bodies and bitumi- 
nous minerals. It has generally an 
unpleasant and sometimes a highly 
fetid odour ; and is a mixture of | 
various substances, acid, neutral, and 
alkaline, varying in composition ac- 
cording to the nature of the original 
body, and the temperature applied 
in distillation. Tar obtained from 
vegetable substances has an acid re- 
action, but coal-tar and the tar of | 
animal substances are alkaline. 

Tarpanlin, canvas imbued with tar. 

Tarsia, Tarsiatiira, inlaid wood- 
work : it was much used in the | 
fifteenth century for architectural | 
decorations. The designs were gene- j 
rally buildings represented in per- 
spective : woods of various colours 
were used to produce the effect of | 
light and shade ; if the natural tint- 
ing of the wood failed to produce 
the desired effect, artificial colouring 
was adopted. 

Tartan, a small coasting vessel of the 
Mediterranean, with one mast, a 
bowsprit, and a lateen sail. 

Tartar, the name of the tartrate of| 
potash fonned in wine-maldng. (See 
ArgoL) 

Tasajo, salted beef as prepared in 
Buenos Ayres and Monte 'Video. 

‘But let it be understood that the 
fresh charging manufactured from 
the mountain cattle of Child, of fibre 
and not fat, is quite a distinct thing 
from the salted tasajo of La Plata, 
with its rancid fat, produced on the 
marshy plains.’ — ‘^ciety of Arts 
Journal,’ March 31, 1865. 

Tasmanite, a combustible mineral 
found in Tasmania j it is similar to 
Brysodile. 

Taste in tBe soap, when it gives a j 


caustic sharpness on being applied to 
tbe tongue. 

Taunt, a sea term, signifying'too high 
or tall, as the mast of a ship. 

Tatmus slate, a clay-siate found in 
the Taunus range in the west of Ger- 
man}!", and at Gollnitz in Hungary. 
It is of a violet-gray-colour, and has 
a silky iridescence. 

Tawing, the process of preparing the 
white skins of the sheep, doe, etc. 

Tcha-lan, a blue powder, used by the 
Chinese for the production of blue 
colours on porcelain. It contains 
copper. 

Tchdngtcliang, a name given by the 
Chinese to a dark variety of Lapis- 
Lazuli, in which spangles of iron py- 
rites are disseminated. It is made 
into snufif-boxes, vases, etc. 

Teak- wood is a native of the moun- 
tainous parts of the Malabar coast, 
of Java, Ceylon, etc. It grows 
quieklj, straight, and lofty. The 
wood is light and porous, and easily 
worked; but it is nevertheless strong 
and durable. It is soon seasoned, 
and, being oily, does not injure iron, 
and shrinks but little in width. Its 
colour is light brown, and it is es- 
teemed a most valuable timber in 
India for ship-building and house- 
carpentry. It has many localities. 
In twenty-five years the teak attains 
the size of 2 feet diameter, and is 
considered serviceable timber, but it 
requires 100 years to arrive at ma- 
turity. 

Teasel, the flower-head of the Dipsa- 
cus Fullonum^ much used in dress- 
ing cloth. 

Teasling, raising and dressing the 
surface of cloth by the means of tea- 
sels. ■ ■ . , . ■ ■■ ■ ■ 

Tectorimn, a Roman species of plas- 
ter work, usually made of lime and 
sand, but another and a better kind, 
Trhich was called Alharium, was 
prepared from the lime of marble. 

Tegula, a roofing tile: roofing tiles 
were made by the Greelcs, like bricks, 
of baked clay. 

Telamones, or Atlantes, statues of 
men, employed in columns or pilas- 
ters in Classical architecture. 

Telegraph., a machine adapted for 
communicating intelligence rapidly 
at a considerable distance by means 
of various signals previously ar- 
ranged. (See Electric TelegrapK) 
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Tolesscope, an optical in.stniment for 
observing distant bodies, ■whethei 
celestial or terrestriai : by properly 
grinding and placing the lenses or 
glasses in a tube or pipe of various 
lengths, objects at a great distance 
are brought nearer to the eye, and 
much more distinctly seen than by 
the natural eye. An astronomical 
tfdcscope may'be either a refracting 
one or a reflecting one. Many of 
the most important discoveries have 
been made by means of the refleeting 
telescopes. " The mirror of Lord 
Kosse’s great telescope was 6 feet 
diameter. 

Tellurite, telluric octose occurring 
in small white beads having a fibrous 
radiated structure. It is found with 
native tellurium in Transylvania. 

Tenuriuux, a bright gray metal dis- 
overed bj’ Miiller in 1782. Kamed 
fromTellus, the earth. (See MetalsS) 

Tempera-painting. (See Distem- 
per^) 

Temperature. The temperature of 
the surrounding atmosphere exer- 
cises a powerful influence in the pre- 
servation or decomposition of all 
organic bodies exposed to it. Thus, 
while a high temperature hastens 
the decay of animal and vegetable 
matter, this is completely arrested at 
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or near the freezing-point of water. 
Hence, by artificial means, these sub- 
stances may be preserved for a length 
of time. A convenient cellar, in 
which the temperature is preserved 
under 32° Fahr., may be built under 
the ground, the sides being lined 
with a double wall containing 
saw-dust : over the ceiling is a 
space filled vuth ice, which, 
gradually melting, filters through 
the saw-dust, and keeps the tem- 
perature of the underground apart- 
ment always at 34° Fahr., or two 
degrees above the freezing-point. In 
this numerous animal and vegetable 
substances may be long preseiwed. 
The temperature of the earth is due 
to the absorption of the solar heat 
rays, which pass through the atmo- 
spliere without any appreciable loss. 
The air is warmed by contact -with 
the warm surface of the earth, and 
the heat is distributed through it by 
a process called convection, or the 
communication of heat from particle 
to particle, consequently there is a 
regular decrease in the heat of the 
atmosphere as we ascend into it. 

The decrease of the temperature of 
the air at heights exceeding 5,000 feet 
has been found to be as follows ; — 
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These results follow almost in se- 
quence with those found with the 
partially clear sky, and together show 
that a change of temperature of one 
degree takes place in 139 feet near 
the earth, and that it requires fully 
1,000 feet for a change of one degree 
at the height of 30,000 feet. 


The temperature of the earth in- 
creases with the depth. The general 
statement being that it increases 
Fahr. for every 50 feet of depth. The 
temperature at various depths in 
mines is thus given by Mr. Hen- 
wood: — 
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In Slate, 

Jn Granite, 

Surface to 50 

57® 

Fahr. 

51-6® Fahr. 

50 to 100 . . 

. . 61-3 

»» 

55-8 „ 

100 to 150 . • 

. . . 68 


GG'5 „ 

150 to 200 

. . . 71 
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200 and upwards 

. . , 84-6 


81*3 „ 


The depth of the Monkwearmouth 
Coal Mine, in North Durham, is 
1,800 feet, and the temperature ranges 
from 7S^ to 80® but in some parts of 
the mine it occasionally rises to 89*^. 

At the bottom of the deepest coal 
mine in Britain, that of Dukinfield, 
near Manchester, 2,448 feet deep, the 
temperature is constantly 75®- 

At 320 fathoms below the sea 
level in Tresavean mine in Cornwall 
the temperature was almost constant 
at 100® Fahr. 

Mr. Robert Were Fox and Mr. 
Robert Hunt arrive at somewhat 
different conclusions from their ob- 
servations in the deep mines of Corn- 
wall. These gentlemen state that 
below the line of mean equal annual 
temperature, the increase of tempera- 
ture is 1® for every 50 feet in depth 
to 100 fathoms, between 100 fathoms 
and 200 fathoms it is 1® for every 70 
feet, and that from 200 to 300 fathoms 
the increase is 1® for eveiy 85 feet; 
consequently that the increase of 
temperatui’e is in a constantly di- 
minishing ratio. 

Temperature of differeiit Tlier- 
mometers. A thermometer is an 
instrument for measuring the tem- 
perature of bodies, or the degree of 
intensity of their sensible heat. In 
Europe there are three different 
lands of tlienuometers : 1. Fahren- 
heit’s, which is used chiefly in Great 
Britain, Holland, and North Ame- 
rica, the freezing-point on which is 
at 32®, and the boiling-point 212®. 
2. Reaumur’s, which was that chiefly 
used in France before the Revolution, 
and now generally used in Spain and 
in some other Continental States ; 


the freezing-point, or zero, is 0®, and 
the boiling-point 80®. 3. The Cel- 
sius, or Centigrade thermometer, 
now almost universally used through- 
out France, and in the northern and 
middle kingdoms of Europe: the 
zero or freezing-point is 0®, and 
boiling-poiut 100®. Hence, in order 
to reduce degrees of temperature of 
the centigrade thermometer, and of 
that of Rdaumur, to degrees of 
Fahrenheit’s scale, and conversely, 
— Rule I. Multiply the centigrade 
degrees by 9, and divide the product 
by 5 j or multipl}' the degrees of 
Reaumur by 9, and divide the pro- 
duct by 4 } then add 32 to the quo- 
tient in either case, and the sura is 
the degrees of temperature on Fah- 
renheit’s scale. Rule II. From the 
number of degrees on Fahrenheit’s 
scale subtract 32, multiply the re- 
mainder by 5 for centigrade degrees, 
or by 5 for those of Reaumur’s scale, 
and the product in either case, being 
divided by 9, will give the tempera- 
ture required. 

In all enquiries into the effects 
of heat, it is necessary to attend to 
the following rules respecting the 
application of the term Ihnpcra- 
ture ; — 

Isdy. If a body subject to no 
pressure, or to a constant pressure, 
have at two different times the same 
bulk, it is said on both occasions to 
have the same temperature, 

2 ndl 3 ^ Two bodies are said to have 
the same temperature, if, being kept 
in contact, the temperature of either 
remains unaltered by the action of 
the other, 

3rdly. When bodies of different 
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temperatures are in contact, the 
temperature of the hotter body de- 
creases, and that of the colder in- 
creases, till they become equal. 

4thl3\ If the bodies be equal in 
mass or in weight, and of the same 
substance, the increase of tempera- 
ture in one will be equal to its de- 
crease in the other. 

Hence it will be seen that differ- 
ences of temperature are measurable 
and comparable with each other, 
quite independent^ of any change 
of bulk; that is, without using the 
latter as a measure of temperature, 
but onlj^ as a test by which change 
of temperature is detected. 

In this way it has been discovered 
that the same increment (not equal 
increments, as from 40® to 50®, and 
from 50® to 60®) of temperature 
causes all masses of the same sub- 
stance to expand in the same ratio 
to their whole former bulk ; but this 
is no means the case with different 
substances, as is obvious by looking 
at a common thermometer, an instru- 
ment for measuring changes in the 
bulk of a mass of liquid contained in 
a glass vessel, of such a form that 
changes, very small compared with 
the whole bulk of the liquid, may 
cause its surface to rise and fall ' 
through a considerable space. But 
this could not he done if the glass 
and the measuring scale, in under- 
going the same changes of tempera- 
ture as the liquid, experienced also 
the same change of bulic ; for, if such 
were the case, the liquid surface 
would ahra^'^s remain opposite the 
same degree on the scale. The value 
of this simple instrument therefore 
depends on the fact that liquids are 
more expansible than solids. 

But it will further be seen that 
the ratio of the change of bulk to 
the whole bulk is different for every 
substance, when the change of tem- 
perature is the same in all. It is 
necessarjq however, to guard against 
a ver}’' common error respecting the 
relation between temperatures and 
the numbers by which they are re- 
presented; namel}”, the degrees of' 
the thermometer. 

Although the differences of tem- 
peratures are known and comparable 
quantities, yet their ratios are not 
80; they can be compared by addi- 


tion and subtraction, but not y mul- 
tiplication or division. We cannot 
say, ‘This temperature is so many 
times that,’ because we do not know 
the real zero of temperature; that is, 
we do not know what is the smallest 
bulk into which a given body is 
capable of being condensed by cold. 
We cannot, therefore, say, ‘This 
body exceeds its minimum bulk by 
twice as much as that body exceeds 
its minimum bulk ; ’ or, in other 
words, ‘ This body is twice as hot as 
that ; ’ for although the temperature 
of one body may be 80° and that of 
another 40®, these numbers are only 
reckoned from an arbitrary zero or 
starting-point, adopted because the 
real zero is unknown. But although 
we cannot say that A has twice the 
temperature of B, we can say that 
the temperature of A exceeds that of 
B by twice as much as the tempera- 
ture of C exceeds that of B. 

The first question, then, regarding 
the relation of expansion to tempera- 
ture, is — ‘Do equal differences of 
temperaturecause the bulk of a body 
to vary, by* equal differences ? ’ This 
question liad to be settled before it 
could be known whether the common 
thennometer (the scale of which is 
divided into equal parts) measured 
differences of temperature correctly. 
For this purpose, Br. Broohe Ta^dor 
heated two equal weights of water, 
one to 200® and the other to ICO®, 
and on mingling them together, he 
found them to indicate exactly 1 50® ; 
thereby showing that equal differ- 
ences of temperature cause equal 
differences in the expansion of mer- 
cury ; or rather in the excess of its 
expansion over that of glass, which 
is clearly all that the thermometer 
can measure. More accurate experi- 
ments, however, have shown that 
this rule does not exactly apply to 
any solid or liquid, hut only to gases. 
When equal masses of the same 
liquid, at different temperatures, are 
mixed, their combined bulk becomes 
a very little diminished. Liquids, 
therefore, instead of expanding by 
equal increments of space for equal 
increments of temperature, expand 
faster as the temperature increases 
equably ; and it appears that the 
correctness of the mercurial ther- 
mometer observed by Br. Brook# 
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Taylor was the result of a fortunate 
coincidence, by which the expansion 
of the glass, which is veiy small 
compared with that of the mercury, 
exactly compensated the increasing 
rate of the latter. This, however, 
would not be the case with thermo- 
meters constructed with other liquids, ^ 
for their rates of expansion increase : 
more rapidh" than that of mercury, i 
Hence spirit thermometers cannot I 
he depended on for temperatures | 
above the atmospheric range (or | 
above 100*^). I 

Tempering, hi metalluj'grj, the pre- i 
paring of steel or iron, so as to render | 
them more compact, hard, and | 
firm, or the reverse, more soft and 
pliant. 

Tempering of steel. Nearly every 
kind of steel requires a particular 
degree of heat to impart to it the 
greatest hardness of which it is sus- 
ceptible. If heated, and suddenly 
cooled below that degree, it becomes 
as soft as iron ; if heated beyond 
that degree, it becomes very hard, 
though brittle ; and its brittleness ' 
is an indication of the degree of its 
heat, when cooled off. These are the 
reasons why, in hardening steel, it is 
generally overheated, and then tem- 
pered. To hit the exact heat required 
is a matter of extreme delicacy. 

The hardening of steel may be 
perfectly understood by studying its 
nature. In endeavouring to arrive 
at the temperature best adapted to 
a particular case, — a case, for in- 
stance, in which a strange kind of 
steel has to be dealt with,-— a practi- 
cal test, namety, drawing the bar into 
a tapered point or chisel, is applied. 
This wedge-shaped chisd will, of 
course, be more warm towards the 
point than at the thick part; and it 
is evident that this part will, when 
cooled in the same cold medium, be 
harder than the thick part. By break- 
ing, and continuing to break off, the 
point, the difference of grain will 
show the difterent temperatures 
which have been applied. The finest 
and closest grained is considered the 
best. In hardening such steel, it is 
heated with a due relation to the de- 
gree of the test-heat. Though this 
manipulation is very imperfect, care* 
ful and intelligent workmen are 
generally quite successful in arriving 


at a knowledge of what degree is 
favourable. The degree of hardness 
depends, in some measure, upon the 
heat of the steel, but mainly upon 
the difference between the heat of the 
steel and that of the water or medium 
in which it is cooled. The coldest 
water wdll make the hardest steel. 
Mercury is better ada]^ted to harden 
steel than water ; so is water acid- 
ulated with any kind of acid, or 
containing any kind of salt in solu- 
tion. 

The process of hardening is per- 
formed with due relation to the 
quality of the steel and the purposes 
for which it is designed. In most 
instances, the hardening is effected 
in water or brine. Saw-blades are 
thus hardened, after being heated in 
melted lead : and sabres are heated 
in a choked fire of charcoal, and then 
swung rapidly through the air. 
Mint stamps are hardened in oil. 
The common method of procedure in 
hard(3ning is this : T" le steel is over- 
heated, cooled in cold water, and 
then annealed or tempered by being 
so far re-heated that oil and tallowr 
will burn on its surface ; or the sur- 
face is ground and polished, and the 
steel re-heated until it assumes a 
certain colour- The gradations of 
colour consecutively follow : a light 
straw-yellow, violet, blue, and finally 
gray or black, when the steel again 
becomes as soft as though it had 
never been hardened, 

Templa, certain timbers introduced 
in the roofs of temples: they were 
placed upon the canterii, or prin- 
cipal rafters, extending the whole 
length of the temple from one fasti- 
ginm to the other, corresponding in 
situation and use with the common 
purlins. 

Template or Templet, in architec- 
ture and e^igineeringy a short piece of 
timber or stone laid under the bear- 
ing of a girder, with the object of dis- 
tributing the weight of the latter. A 
moiild used by raill-wrigbts for cut- 
ting the teeth of wheels. A plate or 
board formed to the exact dimen- 
sions of parts of engines and ma- 
chines, so that new parts may be 
produced from such templets of the 
exact size required to fit the other 

parts. In artillery y an iron plate, 

one side of which is made to cgrre- 
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spond exactly with the correct ex- : 
terior of an elongated shot or shell. 

It is used as a gauge. 

Temples a building set apart for the ] 
services of religious worship, espe- 
cially the Jewish, and those which ! 
were dedicated to the heathen 
deities : the name is not unfreqnently 
applied to Christian sanctuaries, for 
example, the Temple church, London. 
The fcst Je'wish temple, built by 
Solomon, was erected at vast ex- 
pense : the gold and silver only, 
which was provided for the purpose, 
amounting, it is said, to an almost 
incredible sum. It was built much 
in the same form as the Tabernacle, 
only every way of larger dimensions. 
It was surrounded, except the front 
or east end, with three stories of 
chambers, each 5 cubits square, 
which reached to half the height of | 
the temple, and the front was graced | 
with a magnificent portico, which 
rose to the height of 120 cubits, so 
that the shape of the whole was not 
unlike some churches which have a 
lofty tower in the front and a low 
aisle running along each side of the 
building. This temple was plundered 
by Nebuchadnezzar, King of Baby- 
lon, and the building itself destroyed, 
according to Josephus, after it had 
stood between 400 and 500 years. 
The second temple, erected after the 
Jews’ return from Babylon, stood 
for 500 3 "ears, when Herod rebuilt it 
in a st^de of great magnificence. 
Tacitus,*the Roman historian, calls it 
a temple of immense opulence. This 
magnificent temple was at length 
destroyed by the Romans in the 
same month and on the same day of 
the month as Solomon’s temple was 
destroyed by the Babylonians. Of 
the temples of classic historjq the 
most celebrated are those of Greece, 
consisting of the Parthenon, built 
under Pericles, the Erechtheum, and 
others noticed in Stuart’s * Antiqui- 
ties,’ and in the works of the Dilet- 
tanti Society, of Cockerell, Donald- 
son, etc. : of Rome, the chief temples 
were, the Capitol, the Pantheon 
(built by Agrippa), the temple of 
Apollo, the temple of Janus, and 
others interestingly described by 
Degodetz, and also by Taylor and 
Cresy. TheTempleofSolomonhadno 
arches. In the Tabernacle, the Moly \ 


<yf Jffolies, where the ark was placed, 
was a cube of 15 feet, (Exod. xxvi.) 
The Boil/ JPIacej where the golden 
lamps and the table of shew-bread 
stood, was a double cube of 15 feet. 
In the Temple, the Holy of Holies 
was a cube of 30 feet, the Holy Place 
a double cube of 30 feet. 

The whole structure was 99 feet 
long and 45 feet high. The front 
over the porch seems to have been 
adorned with a towering edifice^ of 
some kind or other, of an elevation 
of 130 feet. 

The Brazen Pillars, or two co- 
lumns standing before the gate of the 
Temple, seem to have been 6 feet in 
diameter and 52 feet 6 in. high, or 
nearly nine diameters (compare 1 
Kings vii. 15, with 2 Chron. iii. 15, 
although there is in the first passage 
a proportion of height mentioned 
which causes some confusion). The 
capitals were 6 feet in diameter ex- 
clusive of their projecting ornaments, 
and 7^ feet high ; or one diameter and 
a quarter. 

The portico of the Temple was 30 
feet long and 15 feet wide, in open 
height 45 feet. 

The Cherubim on each side of the 
ark were 15 feet high ; their wings, 
which were extended to meet each 
other, were 7^ feet, and the Cherubim 
and Palm-trees on the wall, whicli 
were of carved work covered with 
gold, seem to have been of just the 
same proportion. 

The greatest part of the cloisters 
are affirmed to have been constructed 
of beams of wood laid upon massv 
pillars. Their outside wall was of 
stone, 12 feet thick. 

The roof was probably fiat, ac- 
cording to the general usage of 
building in Eastern countries, as we 
know that the Romans stationed a 
guard of soldiers on the roof of the 
cloisters to presence order at public 
festivals. 

Yet as the seditious Jews are said 
to have set fire to the north-west 
cloister in order to prevent the Ro- 
mansfrom taking the Temple through 
the castle of Antonia ; and after- 
wards we are told that they filled 
that part of the western cloister 
which was between the beams and the 
roof with dry materials and with 
bitumen and pitch, and setting it on 
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fire the flame burst out on eveiy side, 
there appears a probabilitj that the 
roof was not flat, at least it is evi- 
dent that the interior ceiling was 
not the tioor of the external cover- 

Templet, a gauge cut out of a thin 
piece of metal to the form of the work 
to be executed. 

Templum (^Latiri), a temple. Tem- 
ples appear to have existed in 
Greece from the earliest times j they 
were separated from the profane 
land around them, and the entrances 
w’ere much decorated as architecture 
advanced. 

Tenacity, that quality of bodies by 
which thej’ resist tension or tearing 
asunder. 

Tenail or Tenaille, %n forUjication, 
a small •work placed before the cur- 
tain, and intended to secure it and 
the flanks against being breached 
which would render retrenchments 
in bastions useless. 

Tender, the carriage which is at- 
tached to a locomotive engine, and 
contains the supply of water and 

coke. K naval term for a small 

vessel appointed to attend upon a 
larger one, to communicate with the 
shore, &c. It sails in company, but 
may be sent on expeditions up fivers, 
<Ssc., where its patron could not pene- 
trate. 

Tenebrosi, a school of artists also 
called Caravaggeschi after its founder 
Caravaggio; the remarkable charac- 
teristic of this class of artist w’as 
their bold and powerful rendering of 
chiaroscuro. 

Tennantite, an arsenical fahl-ore ; it 
has a metallic lustre, and varies in 
colour from a leaden-gray to iron- 
black ; it occurs in some of the mines 
near Redruth and St, Day, in Corn- 
wall. 

Tenon, carpentry, the square end 
of a piece of wood or metal dimin- 
ished to one-third of its thickness, 
to be received into a hole in another 
piece, called the mortise, for the 
jointing or fastening of the two to- 
gether. 

Tension, a force pulling or stretching 
a body, as a rod. Animals sustain 
and move themselves by the ten- 
sion of their muscles and nerves. 
A chord, or string, gives an acuter 

f or deeper sound as it is in a greater 


or less degree of tension, that is, 
more or less stretched or tightened. 

Tension-rod, an iron rod applied to 
strengthen timber or metal framing, 
roofs, etc., by its tensile resistance? 

Terbium, a rare metal, (See 
Metals,) 

Term, a piece of carved work placed 
under each end of the taffrail of a 
ship, at the side timbers of the stem, 
and extended downi as low as the 
foot-rail of the balcony. 

Terne-plate, iron plate coated with 
tin and lead. 

Terra Cotta, literally baked clay. 
Its manufacture is prosecuted at the 
present day with greater enterprise 
than hitherto; great authorities 
spealc highly in its favour, even 
where stone is plentiful, but where 
there is a scarcity of the latter, build - 
ings in terra cotta are more fre- 
quently adopted, and it is not un- 
common that decayed stones in 
ancient buildings are replaced by 
this imperishable material. To es- 
timate the shrinkage which any 
design will undergo from being 
formed in a plastic state to its being 
turned out thoroughly burned, is one 
of the great difficulties attending its 
succesrfnl manipulation; and when 
exactness is required, burnt clay, 
after being reduced to a fine powder, 
is mixed in a certain proportion with 
the raw clay to diminish the shrink- 
age to the utmost. Many composi- 
tions are used in the production of 
it ; for instance, in various parts of 
England the natural clays are mixed 
with varied proportions of kaolin or 
China clay, Cornish stone, ground 
flint, etc., to make up a durable sub- 
stance, and this composition is held 
to produce very fine work. A few 
years ago Mr. William Wilson, of 
the Lockhead Fire-clay ^Yorks, 
Dunfermline, executed several con- 
tracts in terra-cotta for the Science 
and Art Department, South Ken- 
sington, for the Museum there, con- 
sisting of bainstrading, friezes, corni- 
ces, and ornamental work, from the 
fire-clay worked at Lochhead, with- 
out mixture; and several English 
houses have also contributed work 
from the same nature of clay. About 
the same time, a paper, bearing on 
the qualities of the various composi- 
tions from which terra-cotta is mami- 
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factured, was discussed bj’" men of 
great experience in the architectural 
world, which resulted in the weight 
of argument being rather in favour 
of the clan’s from the coal measures. 

- Terra-cottas are made in various 
colours, so that when required for 
the replacing of decayed stones, the 
tints of the two may be exactly 
similar. The colour "is frequently 
merely washed on the suidace, but in 
these cases the slightest chip or abra- 
sion reveals the ditferent shade, w'hich 
is most objectionable, and it is there- 
fore necessary that the colour pene- 
trate the whole substance. To effect 
this the colouring ingredient is added 
when the clay is in a dry state and 
properly mixed, it then goes through 
the batching pans, where ^water is 
applied to render it plastic, to be 
operated upon by the workmen. An 
endless variety of patterns are to be 
found in all departments of architec- 
ture, and the greater portion is 
wrought fi'om plaster of Paris moulds ! 
by hand. The numei-ous designs in ; 
plain and ornamental chimney-cans, | 
so as to be in conformity with the 
style of the various buildings erected, 
form, themselves, a very extensive 
stock. Other architectural work, 
such as baiustrading, columns, capi- 
tals , cornices, etc., and apart from 
the more useful productions, are the 
highly ornamental, such as foun- 
tains, vases, garden ornaments and 
decorations, all of which swell the 
list of manufactures from fire-clay, 
causing them to form a very import- 
ant outlet for labour, in which no 
small proportion of skilled labour is 
required, commanding a rate of w*\ges 
as high as two guineas a week. A 
class of work to which the highest 
skilled labour is applied, is in the 
production of statuary, and, from the 
variety of processes through which 
it has to pass, very great expense 
attends it. The first and most im- 
portant part is to select an artist of 
undoubted skill, thoroughly ac- 
quainted with the plastic substance 
in which his design is to be cast, who 
completes the model; plaster of 
Paris is then made up to a consist- 
ency of cream, and poured uniformly 
over the whole surface to such a 
thickness as to give it a proper sub- 
stance, and in this are placed small 
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iron rods, which act as ties and give 
strength to the mould ; the plaster 
of Paris now stands sufficiently long 
for it to set, and when it has attained 
a firmness, it is inverted and the 
model taken from it. The artist 
then examines the whole very care- 
fully, touching up with a small tool 
any imperfection, after which it is 
put on the stove for a day or so to 
be properly hardened before the 
moulds can be said to be completed. 
The moulds in various ^ subjects ^ are 
very intricate, and consist of various 
parts, all of wlsich are fitted together 
in such a way that each of the parts 
can be independently disimiied. The 
clay for this department is specially 
prepared, and partakes to a great 
extent of the same process as in 
chinaware in potteries. Por this 
preparation a ‘slip plate’ is used 
(which is simply a fire-clay trough 
of considerable length), under which 
runs a flue, heated by means of a 
furnace at one end. The ground clay 
being soaked in water is put through 
a very fine sieve into this ‘slip- 
plate,’ and is heated by the furnace 
up to boiling temperature, and con- 
tinued until as much water is evapo- 
rated as will render the clay of a con- 
sistency fit for use. It is then taken 
out and thoroughly beaten and 
kneaded by hand to drive out the 
air, and this being completed, it is 
taken to the moulder. This very fine 
clay is now firmly pressed by hand 
into all parts of the mould, and 
these parts are all fixed together and 
properly jointed. To the day has 
thus been imparted an exact outline 
of the design, which remains in the 
mould two daj^s or so until a degree 
of stiffness has been acquired, after 
which the various pieces of the mould 
are carefully removed. The super- 
fluous clay at the joinings is now 
pared off* with a knife, and the 
whole figure undergoes a process of 
very fine finishing, which is a special 
branch requiring very experienced 
and artistic workmen ; and in order 
to prevent sinking or twisting in 
those figures and designs that have 
the top part heavier than the lower, 
it is frequently necessary to provide 
supports at this stage of the manu- 
facture. Statues, fountains, and 
other similar productions on a large 
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scale, where no duplicate is required 
after being moulded, are taken di- 
rectly to the kiln and fired, retaining 
unimpaired the last touches of the 
artist. The kilns in which the finer 
class of terra-cotta is burned are 
termed ‘muffled' kilns, from their 
being constructed with a casing (a 
brick thick), inside of which aU the 
goods are placed, thus being tho- 
roughly protected from the flame. 
A space about four and a half inches 
between this casing and the outside 
wall is where the Are operates, in 
the same way as an oven. The extra 
expense of heating up this descrip- 
tion of kiln is very considerable, but 
there is not the risk of beautifully 
finished figures or designs turning 
out after being hui-ned with scorched 
surfaces, as occasionally occurs in 
the open kilns, and while the casing 
only allows the heat to he brought 
up "very gently, the highest degree 
of white heat necessary can be raised, 
so that there is not the slightest 
danger of any class of ornamental 
goods made from fire-clay, when 
properly burned, giving way under 
exposure to the most severe weather. 

Terra di Sienna, or Eaw Sienna 
Earth, a ferruginous native pig- 
ment, which is an iron ore, and 
which may be considered as a crude 
natural yellow lake, firm in sub- 
stance, of a glossy fracture, and very 
absorbent. It is in many respects a 
valuable pigment, of rather an im- 
pure yellow colour, but has more 
body "and transparency than the 
ochres ; and being little liable to 
change by the action of either light, 
time, or impure air, it may be safely 
used, according to its powers, either 
in oil or water, and in all the modes 
of practice. By burning, it becomes 
deeper orange and more transparent 
and drying. 

Terra - Japonica, Japanese earth. 
Catechu, a peculiar vegetable product 
formerly regarded as a mineral earth. 

Terra IJTera, a pigment used in fresco 
and tempera painting by the old 
artists. 

Terra Hobilis. Before the real na- 
ture of the diamond was known it 
was so called. 

Terrace, a raised natural or artificial 
bank for the purpose of affording a 
promenade. 


Terre-plein, infortijicationf the upper 
surface of the rampart where the guns 
are placed and worked. Its breadth 
should be about forty feet ; and it is 
bounded outside by the parapet, and 
inside by the inner slope of the ram- 
part. 

Terretta, Terra da Boccali, or 
Terra di Lava, a mixture of clay 
and charcoal, used by old oil-paint- 
ers, as an absorbent white ground 
on %vhich to place their colours. 

Terre-verte, an ochre of a bluish- 
green colour; in substance mode- 
rately hard, and . smooth in texture. 
It is variously a bluish or gray coaly 
clay, combined with yellow oxide of 
iron, or yellow ochre. Although not 
a bright, it is a very durable pig- 
ment, being unaffected by strong 
light and impure air, and combining 
with other colours without injury. 
It has not much body, is semi-trans- 
parent, and dries well in oil. There 
are varieties of this pigment; but 
the green earths which have copper 
for their colouring matter are, though 
generally of brighter colours, inferior 
m their other qualities, and are not 
true terre-vertes. 

Terrier, a term formerly used in Feudal 
Law ; but now usually applied only 
to ecclesiastical catalogues of the lands 
and other temporal possessions of tire 
church in each parish, directed by 
the 87th canon to be kept in the 
Bishop’s Registry. 

Tessellated, in the arts^ variegated 
by squares ; exemplified in the beau- 
tiful pavements of the ancients. 

Tessera, small cubical pieces of brick, 
stone, or composition, forming part 
of an ancient Roman mosaic or 
tessellated pavement. 

Testaceous, consisting of shells; 
made of baked earth, or of tiles or 
bricks. 

Tetragon, a quadrangle, or a figure 
having four angles. 

Tetrahedrite, Fahl-ore, a name 
given to a group of isomorphous 
minerals, which consist of mixtures 
of sulphur-salts. The colour is a steel- 
gray or iron-black ; it is opaque, but 
when in thin splints transmits a 
cherry-red colour. 

Tetrahedron, in geometry, one of the 
five regular bodies of solids compre- 
hended under four equilateral and 
equal triangles. It may be con- 
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ceived as a triangular pyramid of 
four equal faces, 

Tetrants, tlie four equal parts into 
■which the area of a circle is divided 
by two diameters drawn at right 
angles to each other. 

Tetrastyle, a portico, etc., consisting 
of four columns. A cavmdium was 
called tetrastyle when the beams of 
the compluvium were supported by 
columns placed over against the four 
angles of a court. 

Thaiamifera, sculptured kneeling 
figuras -which support inscribed tab- 
lets: the -word literally means bed-- 
hearers. 

Thallium., an elementary metal dis- 
covered by Mr. Crookes, in the deposit 
formed in the leaden chambers of a 
sulphuric acid factor\% 

Thallium glass, a glass of great den- 
sity and refracting power in the pre- 
paration of which thallium is used in 
the place of either lead or potassium. 

Thatch, straw or reeds employed for 
covering the roofs of buildings ; par- 
ticularly used for cottages. 

Thaughis, or Th-warts, in naviga- 
tion, the benches or seats in a boat. 

Theatres, edifices of various but 
principally of large dimensions, for 
dramatic exhibitions, 

Theatrum, a theatre. The Atlie- 
nians, before the time of iEschylus, 
had only a wooden scaftblding on 
which their dramas were performed. 
It was merely erected for the time 
of the Dionysiac festival, and was 
afterwards pulled down. 

Thenards Blue, Cobalt Blue, which 
see. 

Theodolite, in surveying, a mathe- 
matical instrument for measuring 
heights and distances. 

Theologium, a small upper stage in 
the ancient theatre, upon which the 
machinery for celestial appearances 
was arranged. 

Theoreca. (See Ftjx.) 

Theorem, a term used in mathema- 
tics to signify a proposition which 
states a conclusion and requires its 
demonstration ; as distinguished 
from a Problem, which leaves the 
conclusion to be ^scovered. 

Theory, a proposition founded upon 
a large number of ascertained facts 
— as the Theory of Gravitation— the 
undulatory Theory of hight— both 
of which are accepted as truth. 


Theory, mathematical, the alge- 
braic elucidation of the principles of 
any physical s^^stem, where assump- 
tions are made, in the absence of 
positive data : the calculated results 
are expressed in formulae, which are 
easily convertible into arithmetical 
rules. Among others, the ‘Theory 
of the Steam Engine," by the Count 
de Pambour, has been found to be 
most useful for practice; and the 
following is an explanation of his 
mathematical investigation, designed 
for persons not familiar with the 
algebraic signs, and intended to ren- 
der clear and easy the use of the 
formulas contained in the above- 
mentioned work, and which may be 
said to have rei'erence to all mathe- 
matical works. 

Among persons engaged in the 
construction or working of steam- 
engines, there is a great number to 
whom the algebraic terms are little 
familiar, and who usually give up 
the reading of a book as soon as they 
perceive that it steps beyond the 
simple notions of arithmetic. When 
it is intended to make a work pro- 
fitable to those persons, the usual 
practice is to annex to each of the 
definitive formulm an explanation, 
in full words, of the arithmetical 
operations which it represents. 

The want of such explanation may 
be very advantageously supplied, by 
giving the signification of every sign 
employed in the formiilre ; by ex- 
plaining -what are the .nrithmetical 
operations represented by those 
signs. With the help of a very few 
rides on this subject, persons will 
find that the reading of the formulm 
is quite as easy in algebraic signs as 
if they were written in words ; since, 
after all, it is but an abridged way 
of expressing the same things, and, 
moreover, the operations to be per- 
formed, in order to attain the result, 
are much more clear, and more easy 
for the mind to seize. Again, a per- 
fect acquaintance with the significa- 
tion of the signs in common use can 
require but a few hours of attention. 

Theotlieca, Monstrance, or He- 
monstrance, sacrament-house in 
the Homan Catholic Church (the 
pix), the receptacle of the conse- 
crated host, made generally of costly 
materials. 
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Tiiermograpliy, a process, by which 
prints or drawings may be copied by 
the agency of heat, instead of light. 

term proposed by Mr. Robert 

Hunt in 1S42 to express the art of 
copying engrarings, etc., on metal 
plates, the eifect being due in eveiy 
case to the influence of heat radia- 
tions, and not to light, 

Tliermometer, an instmmenfc used 
for measuring the degrees of heat. 
They vary in the divisions of their 
scales. (See Temperature.) 

TiLermopiLyllite, a mineral found in 
grains or rounded indistinct crys- 
tals; it is soft, and when heated 
swells to a great bulk, but only 
melts at the thin edges. It varies in 
colour from white to 3 "ellowish bro-wn. 

Thermopile, Thermopyle, Ther- 
mo-electric Pile, Thermo-mul- 
tiplier, an instrument used to de- 
tect slight changes of temperature. 
A number of slender bars of bismuth 
and antimonj" having their alternate 
end soldered together, and packing 
a series of thirty-six into a rectan- 
gular bundle, an arrangement is 
effected in which an electric current 
is generated bj" the slightest altera- 
tion of temperature of either end of 
the bundle. If one of the faces of 
the bundle be blackened, the mere 
approach of the hand is sufficient to 
excite a very perceptible electric 
current; to "detect which, it is 
necessary that the extreme bars be 
connected by pieces of copper-wire 
with a galvanometer. 

Thermostat, the name of an ap- 
paratus for regulating temperature, 
j'w vaporisation, distillation, etc. 

Thesaurus (Greek), a treasure-house. 
That buildings of this description 
were required, especially by kings 
and states, in the earliest period of 
civilisation, is self-evident; and 
tradition points to subterranean 
buildings in Greece, of unknown 
antiquity and of peculiar formation, 
as having been erected during the 
heroic period, for the purpose of 
preserving precious metals, arms, 
and other property. 

Thick Strokes, in ship-huilding, 
strakes of planking thicker than 
those used elsewhere. They are 
bolted on over the points of junction 
of the several pieces which compose 
the ribs or timbers. 



Thickstuflf, in ship-building, all 
planks above four inches in thick- 
ness. 

Thiet-sie, a viscid liquid which ex- 
udes from a tree growing in Bur- 
mail ; it is used as a varnish by the 
Burmese; when spread in "thin 
lai^ers over any surface, it very 
quicldy becomes a hard, deep, black, 
and brilliant coating. When it is 
fresh from the tree it is a light 
brown, and about the consistenc}’- of 
treacle; hut after a few minutes’ 
exposure the surface becomes hard 
and black. 

Thimble, an iron ring hanging in a 
sling of rope. 

Thin out, a geological term used to 
denote the gradual diminishing in 
thickness and disappearing of the 
strata. 

Thin-tack-side, the flat side or face 
of a hammer. 

Thjorsa lava, a lava from Hekla, 
consisting of a mixture of the true 
lava-mass with thjorsanito and chiy- 
solite, both of which minerals occur 
crystallised in distinct cavities of 
the lava. The grayish-black lava 
contains silica, alumina, ferrous ox- 
ide, lime, and magnesia, as principal 
constituents, together with small 
quantities of soda and potash, traces 
of manganese, nickel, and cobalt 
oxides. — Genth. 

Thjorsanite, a varietj’' of anorthite, 
occurring in brittle, transparent 
masses in the thjorsa lava on Hekla. 
It has a vitreous lustre, and varies 
from white to gray in colour. 

Thole, a term used in building ; the 
scutcheon or knot in the midst of 
a timber vault; also a place in 
temples where donaries (gifts) were 
hung up. 

Tholobate, a cupola, and a base : 
that part of a building on which a 
cupola is placed. 

Tholus, an appellation given to all 
buildings of a circular form. Vi- 
truvius uses it to signify the roof of 
a circular building. 

Thorina, a primitive earth, with a 
metallic basis, discovered in 1828 by 
Berzelius. It was extracted from 
the mineral thorite. 

Thorium, a rare metal. (Seeilfetofe.) 

Thowl, a piece of timber bjr which 
oars are Kept in their places in row- 
ing. 
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Tliree-CLuartep, a portraiture mea- 
suring 30 inches long and 25 wide. 

OThxoat, in slup-building^ the hollow 

part of knee-timbers. ^The front 

aperture of the annealing arch of a 
furnace : the back door of the anneal- 
ing arclr is called the little throat, 

^Also in hotang, the opening, or 

orifice of a mouopetalous corolla, 

Qn shiphoardy the wide end of 

a gaff next tiie mast : the opposite end 
is the peak, 

^throttle-valve, a valve in the steam- 
pipe of an engine, for regulating the 
supply of steam to the cylinder. In 
land-engines it is generall}' con- 
nected to a governor. 

Throwing a head, in map-making, 
when a white frothy matter floats 
in the top of the copper, %vhieh is 
boiling mottle<l or curd soap. 

Thrust, in architecture, the horizon- 
tal force of an arch, by which it acts 
against the piers from which it 
springs. Also a similar action of 
rafters or of a beam against the 
wails which bear them. 

Thumerstone, a mineralogical name 
for axinite, first found at Thum, in 
Saxony. 

Thurible, a censer used in some of 
the services of the Roman Catholic 
Church, made usually of metal, in 
the form of a vase, In which the 
incense is burnt, and in which it is 
fumed. 

Thurl, a long adit in a coal-pit. 

Thymele, in antiquity, a sort of altar, 
surrounded with steps, placed in 
front of the Greek stage or orchestra. 

Thyrorea, the doors of a Greek tem- 
ple or house. 

Thyroreum, a passage in the houses 
of the Greeks, at one end of which 
was the entrance from abroad, and 
at the other the doorway leading to 
the peristyle. 

Tiara, an ornament for the head, an- 
ciently used by the Persians, 

Tictetiugs, the sales of copper and 
lead ores. The adventurers or their 
agents meet together, and whilst 
sitting round a table, each buyer 
gives in his ticket, ofiferinga certain 
sum per ton for so many tons of ore. 
The tickets are then read aloud by 
the ‘clerk of the ticketings,’ and 
the persons present note the prices 
offered, the lots or different samples 
oeing sold to the highest bidder. I 


Tide, the natural fluctuation of the 
water of the sea and some rivers, 
whereby it increases and diminishes 
its quantity at particular times and 
places, the first being called the tide 
of flo^, the last the tide of ebb : 
when the tide or flow of water runs 
against the wind, it is called a wind- 
ward tide, in wiiich case the sea 
breaks most, and runs highest. 

Tide-gauge, an instrument for mea- 
suring the rise and fall of the tide. 
A useful tide-gauge was invented 
by Mr. Meik, the engineer of Sunder 
land Harbour, whose attention had 
been for some time directed to the 
necessity of having conspicuous tide- 
gauges erected at all harbours and 
docks. Entrusted with the manage- 
ment of a tidal harbour with an 
intricate and narrow channel, and 
where frequently from 150 to 200 
sail^ of vessels entered or quitted 
during a single tide, he perceived 
that the number of vessels that 
could safely depart on their outward 
V 03 mge depended not only on the 
extent of each tide, but also on the 
knowledge of those in charge as to 
the rate of its flow, b%^ ■which alone 
they would be enabled to form a 
correct judgment as to the sufficiency 
of water to enable the vessels to 
proceed to sea. 

It was evidently essential that any 
tide-gauge for this purpose shoultl 
be rendered intelligible to seamen of 
all grades, and so situated as to be 
seen from all vessels in time to allow 
the course of those outward bound 
to be checked, should there not be 
sufficient depth of water to enable 
them to pass over the bar; or 
should the vessel be inward bouncl, 
and the depth indicated b^’ the 
gauge proved insufficient, she might 
be brought up, or put off again to 
sea ; also if the vessel was at anchor, 
in the roadstead, the captain on 
board should be able to know, from 
prominent characters, the earliest 
time at which he could take the 
harbour. 

The first port provided with a 
regular set of signals for this pur- 
pose was that of Leith. Tlie 
signals used there are very complete, 
and, with the assistance of a careful 
man to work the system according 
I to ihe rise of the tide, are of essential 
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benefit to the shipping. But few 
seamen pay sufficient attention to 
matters of this kind to cany in their 
memory the exact depth of water 
corresponding to the signals shown ; 
and before the book is consulted, the 
vessel may be driven on the shore, 
or stranded on the bar. 

The signals at Leith, although per- 
fect of their own kind, are used only 
during the day ; while it is evident 
that night is the time when they are 
most required by seamen, to inform 
them of the state of the tide. By 
day they generally have some im- 
peifect mode of arriving at the 
depth of water, by observing when 
the tide reaches certain points on 
shore, or covers some known rocks at 
sea ; but at night they cannot guess 
at the tidal flow even by such in- 
accurate means, and consequently 
the gauge-marks or figures should 
have the property of fcing clearly 
distinguished by night as well as by 
day, otherwise little advantage will 
be gained, nor will the loss of lit'e 
be materially lessened. 

From these considerations, and for 
the purpose of exhibiting theadvan- 
t^es to be derived from their adop- 
tion at the different ports, a self- 
acting tidal gauge, combining the 
above-mentioned properties, as far 
as relates to outward-bound ships, 
has been erected at Sunderland 
Harbour, by Mr. Meik, in conjunc- 
tion with Mr, Watson, of Newcastle. 

The construction of the gauge is 
as follows : A well, carefully boxed 
in, and of similar depth to the water 
on the bar, is sunk below the build- 
ing which contains the apparatus. 
Within this weh, in an interior pipe 
or trunk, and rising and falling with 
the tide, works a float suspended by 
a copper wire cord, which is carried 
over a spiral cone fixed in an upper 
story of the building. By the simple 
arrangement of a wheel and pinion 
at the opposite end of the axle to 
which the cone is fixed, a web of 
wire gauze works on two rollers 
fixed at the upper and lower ends of 
the web. The lower roller is regu- 
lated hy the movement of this wheel 
and pinion; the npper one by a 
bdance-weight attached to a copper 
wire cord, which also passes over 
another spiral cone, having at the 


extremity of its axle a second wheel 
and pinion similar to the first. As 
the float rises and falls with the tide, 
the wheels and pinions connected 
with the cones, over which the cords 
of the float and bidance-weight 
respectively pass, move the loliers 
on which the gauze web travels. On 
this web are painted in large figures 
the various depths from high to low 
water, and as the web works, t%vo 
fixed pointers indicate the number 
of feet and half feet on the bar at 
any hour of the tide. 

The web and the figures on it can 
be made of any size, and to travel 4, 
6, 8, 10, or any other proportion to 1 
of the float, by regulating the size of 
the wheels and pinions. By day the 
figures on the web are shown white 
on a black ground ; by nigbt they 
appear distinctly lighted up, the 
ground still remaining dark, A 
white transparent varnish is used 
for the figures, and an opaque black 
for the ground. The illumination 
by night is so steady and powerful, 
that the figures, if made large 
enough, and the apparatus fixed at 
a sufficient elevation, are visible at a 
considerable distance at sea, and 
thus afford vessels the means of 
knowing the exact depth of water at 
the mouth of any harbour before 
entering it. This simple piece of 
mechanism is applicable to all places 
wlicre the want of a correct and con- 
spicuous gauge has been felt, not 
only in harbours and docks, but at 
railway stations, for signals and 
such-like purposes. The apparatus 
used occupies so little space, that it 
can all be contained and worked in a 
column or pillar, without any other 
building. 

In the same bnildinj, is erected, 
for the Commissioners of the liiver 
Weir, a self-registering tide-gauge, 
to winch is also fixed a barometer. 
The working of this self -registering 
gauge, which has for some time been 
in use at a few other ports, is as fol- 
lows: — ^A pencil is fixed in a rack, 
which registers the variations of the 
tide, the time of each change being 
also marked ; and immediately 
imder which is a cylinder. On this 
is fastened a sheet of paper, properly 
ruled for the purpose, and of suffi- 
cient size to receive the variations of 
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the tide, traced by the pencil, for 
fourteen days. The rack contain- 
ing the pencil is connected ’ivith a 
•wheel, over which a copper wire cord 
passes, having attached to it a float, 
which irorks in a well of similar 
coDstniction to that already de- 
scribed as used for the new’ tide- 
gauge, This float and cord move, 
by the action of the tide, the rack 
and the pencil in it, and trace the 
diagram on the paper below, A 
dial on one side of the rack is 
worked by the same raaebinery, 
and XK)ints out as a clock the hours 
and minutes of the day, and the 
number of feet from high to low 
■water. 

A time-piece, furnished with a 
strong minute hand, gives the re- 
volving movement to the cylinder on 
which the paper is rolled, and serves 
to mark the time of the variations 
of the tide. The float and wheel, in 
f.ict, are the means of showing the 
depths of water ; the time-piece, the 
exact hour and minute of each 
change of tide. 

Tie-beam, a beam which acts as a 
string or tie, to hold together two 
things which have a tendency to 
spread apart. 

Tie-rod, a wrought-iron bar or rod 
for bracing together the frames of 
steam-engines, roofs, etc. 

Tierce, a vessel containing forty-two 
gallons, or the third part of a pipe. 
In the Komish Liturgy, it is one of 
tlie canonical hours for prayers, viz. 
eight in the winter, and te^n in the 
summer, at night. At cards, it is a 
sequence, or three following cards of 

one suit. In heraldry, it is the 

division of a shield into three equal 
parts. 

Ties, in namgation, the ropes by which 

the yards hang, In mechanics, 

tension-rods. 

Tiger-wood, a wood much used by 
cabinet-makers ; it is the heart-wood 
of the MaeJmrium SeJurmhurkii, a 
native of British Guiana. 

Tigna, the principal timbers of a roof 
extending across ancient temples, 
in contradistinction to the trabes, 
which were timbers jjlaced upon 
the columns or walls in the same 
direction with them. The tigna 
correspond to our tie-beams. 

Tjle-ore, an impure oxide of copper, 


of a brick-red or reddish-brown 
colour. It is an earthy variety of 
red copper, mixed with variable 
proportions of hydrous oxide of iron 
or limonite, and is found at Hue! 
Edward, and in several of the Corn- 
ish mines near Eedruth. 

Tiles, baked clay in thin plates of 
different shapes, used to cover roofs. 
Tiles curiously and richly orna- 
mented were formerly used in the 
early Christian churches for pave- 
ments. Tiles are again very com- 
monly usedforpavements in church- 
es and other buildings. 

Tiller, a piece of timber fitted into the 
head of a rudder, to wliich it forms 
a handle. 

Tilt, a small awning over the stern- 
sheets of an open boat. 

Tilt-hammer , The most simx>le ma- 
chine by which iron is forged is 
the German forge-hammer, often 
called the tilt-hammer. This ma- 
chine, often of a fanciful form, is 
very extensively employed. The 
leading principle sought m its con- 
struction is solidit}^; and various 
forms have been invented to give 
permanency to the structure, which 
IS mainly endangered by the action 
and re-action of the strokes. The 
cast-iron tilt-hammer varies in 
weight, according to the purposes 
for which it is designed, from 50 
to 400 pounds. For drawing small 
iron and nail rods, a hammer of 
the former size is sufiiciently heavy; 
hut for forging blooms of from 60 
to 100 pounds in weight, a ham- 
mer weighing 300 or 400 pounds 
is employed. Such a hammer 
should be cast from the strongest 
grey iron, and secured by wooden 
wedges to the helve. 

Timber-framed roofs. Timber- 
framed roofs occur in the great 
hails of castles and palaces. Those 
at Westminster, Christchurch (Ox- 
ford), and Hampton Court, are 
scarcely inferior in beauty and 
constructive skill to stone vaults- 
(Dali.p.41.) 

The fashion of timber-framed 
roofs originated about the reign of 
Edward III., as applied to great 
halls. They are common about 
1400 in churches, to which the 
stone vaulting prior to that date 
seems to have been peculiar. The 


f rst Forman castles had arches of 
stone in their halls, as had all those 
built by Edward I. in Forth Wales. 
(Ibid.) 

The skill in construction is ac- 
knowledged to be great in the tim- 
ber roofs alluded to, but none of 
them can vie in beauty with the 
best executed roofs of stone. 
Kearly all the tracery and carving 
existing in timber roofs are 
clumsy, ill-formed, and unhand- 
some. The effect was sometimes 
grand, but never elegant. The 
effect of time also on the material 
produces cracks and chasms, which 
offend as much as ill workman- 
ship, and indeed destroy that which 
was once good. In stone the 
softening of the edges and slight 
mutilations add richness and va- 
riety without injuiy to the repu- 
tation of the workman, because 
enough usually remains perfect to 
attest his skill and taste. 
Timber-man, in mining, the man em- 
ployed in placing supports of tim- 
ber in the mine. 

Timbers, in ship-huilding, the ribs 
which branch outwards from the 
keel in a vertical direction. 

Timbers in the head, in ship-build- 

pieces with one end hearing on 
the upper cheeks, and the other ex- 
tended to the main rail of the 
head. 

Timbers of ermine, a term in ar- 
moury or blazon ; the rows or ranks 
of ermine in noblemen’s capes. 
Timbre, a word borrowed from the 
French, and used in acoustics to 
signify the quality of a musical 
sound, temied by the Germans 
AVaa^jr/hMe, sound tint. 

Tin. The ores of this veiy useful 
metal are found as rolled pebbles in 
the beds of rivers, in alluvial de- 
posits called tin-streams, and in lodes H 
or mineral veins in Cornwall, Devon- 
shire, and other places. It is gene- 
rally as an oxide, but sometimes it 0 
occurs as a sulphide, and occasionally 
associated with other metals, as with 
copper, forming what is called hell- ^ 
metal ore. This is a silvery white 
metal, with a very slight shade of 
yellow ; the purest is the grain-tin, T 
which is prepared from what is 
found in the river-beds, and known 
as stream-tin, and is judged by its T 


of splitting when a mass is heated till 
36 it is brittle and allowed to fall from 

s. a height. It is very malleable and 

soft; It dissolves in hydrochloric 
;- acid, evolving hydrogen gas ; nitric 
i- acid converts it into a hydrated bin- 
)f oxide. 

® Specific gravity, 7*291 

'* ^ cubm foot, 

g 455*7 lbs. ; weight of a bar 1 foot 

e long and 1 inch square, 3*165 lbs • 

expands in length by P of heat' 
s Tsho (Smeaton) ; melts at 442° 
e (Crichton) ; will bear upon a square 
^ o o A permanent alteration, 

1 2,880 lbs., and an extension in 

length of rs\ro ; modulus of elasticity 
3 for a base of an inch square 4,608,000* 

: modulus of elasticity' 

t l,45i/,000 feet ; modulus of resilience 
1*8 ; specific resilience, 0*247 (Tred- 
gold). ^ 

5 Tinfoil, pure tin beaten out into a 
> thin sheet, but frequently it is a 
mixture of tin and lead. 

• Tin, oxide of. When tin is digested 
in strong nitric acid, a whitish 
powder is deposited, which, after 
I being washed, and subsequently 
fused and pulverised, is known in 
the arts under the term putiy- 
poiader, and is used for polishinf^- 
glass, stones, etc. 

Tin white resembles zinc w’hite in 
many respects, but dries badly, and 
has even less body and colour "in oil 
though superior to it in irater. It is 
the basis of the best white in enamel 
painting. There are various other 
metallic whites of great body and 
beauty, such as are those of bismuth, 
antimony, quicksilver, and arsenic ; 
but none of them are of any value or 
reputation in painting, on account of 
their great disposition to change of 
colour, both by light and foufair. 
in water and oil. 

Tin-bounds. Certain measured por- 
tions of tin-producing country were 
formerly so called. 

Tincture, a staining or dyeing ; also 
a term in heraldry, signifying a 
variable hue of arms. 

a modification of 
the Trompe (which see) adopted by 
the French. ^ ^ 

Tinsel, a kind of cloth composed of 
silk and sHver, glistening like stars 
or sppks of fire. 

Tire^ in tncchcitiicsf the strong iron 


hoop that binds tbo circumference 
of a wheel. 

07ireSj, of locomotive engines, the out- 
side hoops round the wheels, gene- 
rally with a flange to keep and guide 
them on the rails. St.ephenson’s 
patent engine an«l eight-wheeled 
engines are usually made without 
flanges on the tires of the driving 
wheels. Some tires are steeled on 
the part subjected to most w'ear, 
%vhich renders them more durable. 
The best tires are now manufactured 
without a weld. 

Titanate of iron (Titaniferous 
iron, Iron sand) is an oxide of 
iron and titanic acid, and belongs to 
the class of the magnetic oxides. 
It is attracted by the magnet, is of 
a deep black colour, metallic lustre, 
very hard, and perfectly opaque ; 
melts into a b' u*k slag 'by a high 
temperature, it is generally found 
in volcanic rocks. In Norwa}’-, im- 
mense masses of titaniferous iron 
exist, some of wdiich is imported 
into this country. 

Titanium, a rare metal discovered by 
Klaproth in ITO-i, This metal is 
very brittle, so hard as to scratch 
steel, and very light, having a spe- 
cific gravity of only 5*3. It will not 
melt in the heat of any furnace, nor 
dissolve, %vhen crystallised, even in 
nitro-muriatic acid, but only when 
in fine powder. 

Toad’s-eye tin, a pale hair-browm 
variety of w'ood tin found at several 
mines near Tregurthy Moor in Corn- 
wall. 

Tod, a w'eight used in ■weighing wool : 
it contains twenty-eight pounds 
avoirdupois. 

Toise, a measm*e of length equal to 
six feet of French measure or 
1'949040 mbtres, equivalent to 
6'3945{)25 English feet. In old 
English the equivalent of toise, iey 
or tegs, is the same as the fathom. 

Tolu, a brownish-red balsam, extracted 
from the stem of the Myroxylon 
toluiferum, a tree which grows in 
South America. It has an agreeable 
odour, and is sometimes used in per- 
fumery. 

Ton, a weight which varies in different 
districts : the common ton is 20 cwts, 
of 112 lbs., or 2,240 lbs . ; in Cornwall 
the miner’s ton is 21 cwts. of 112 lbs., 
or, 2,352 lbs. 


Tonic, ia ntusie, the principal or key 
note of the scale. 

Tonnage, a word originally meaning 
the number of tons’ weight which a 
vessel might safely carry; now used 
to denote the gauge of 'a ship’s di- 
mensions, and the standards for 
tolls, dues, etc. 

Tontine, a tenn derived from the 
name of the inventor, Lorenzo Tonti, 
a native of Kaplcs, wdio originated 
the scheme so called, first adopted in 
lGo3 in France. The subscribers 
were divided into ten classes, accord- 
ing to their ages, or T,vere allowed 
to appoint nominees, who were so 
divided ; and a proportionate annuity 
being assigned to each class, those 
who lived the longest had the benefit 
of their survivorship, by the whole 
annuity being divided amongst the 
diminished number. Some remark- 
able cases have occurred in England ; 
a tontine of a recent date consisted 
of a less number than ten inembere, 
all of whom, with the exception of 
one, died witliin a very few years 
from the commencement, leaving 
this survivor in the receipt of an 
enormous sum of money annually, 
derivable from the profits of the 
undertaking, wdiich are unvarying. 

Tools, instruments employed in the 
manual arts for facilitating mecha- 
nical operations, namely, hammers, 
punches, chisels, axes, adzes, planes, 
saws, drills, files, etc., by means of 
percussion, penetration, separation, 
and abrasion of the substances ope- 
rated upon ; for all of which opera- 
tions various motions arc required 
to be given either to the tool or to 
the work. In handicraft work the 
tool receives motion, but in self- 
acting or automatic tools motion 
may be given to either. In the case 
of the turning lathe, the tool remains 
fixed, and the object moves. In that 
of the planing machine, the tool may 
remain fixed, or be made to juovg 
according to the duty required to be 
performed. In almost all ocher 
machines, such as tlie slotting, the 
kej^-grooving, the punching, the 
drilling, the nut-cutting, the teeth of 
wheels cutting, the boring, the 
screw-cutting machines, the tools 
receive motion. In the sciw, bolt, 
and nut machines the tool is eitlH-r 
laoyabie or fixed. The use of hautli- 
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craft tools is coeTal with the earliest 
periods of antiquity, and the recent 
researches of modern travellers have 
proved the ancients to ha^^e been 
acquainted with almost all the tools 
now in use. The potter’s wheel, the 
axe, the chisel, the^ saw, etc., attest 
the perfection to which the mechani- 
cal arts were carried by the Greeks 
and Komans; and subsequently in 
the arts of turning exhibited by the 
Dondi family, in the construction of 
their clocks and of machines for 
spinning silk, in the middle of the 
13th century in Italy, and after- 
wards by Besson i, De la Hire, De la 
Condam'ine, Grand Jean, Plumier, 
and Morin. The three plates of 
Bessoni show the different modes of 
turning and cutting screws of all 
sorts of fancy work. De la Hire 
shows how all sorts of polygons may 
be made by the lathe, and Conda- 
mine shows how a lathe may be 
made to turn all sorts of irregular 
figures by means of tracers moved 
over the surface of models and sculp- 
tures, medals, etc. ; and this is per- 
haps the first idea of the machine 
called the Tour h PortraiU 
The work of Plumier enters most 
extensively into the art of turning, 
for ho shows the construction of the 
and its different parts, the art 
of making, hardening, tempering, 
and sharpening tools, the different 
kinds of motions W'hich may be 
given to the lathe by means of 
wheels, eccentrics, and models, and 
the different inventions relative to 
works of art which have been per- 
formed by the lathe, among which 
may be mentioned the movable or 
slide rest. In the common rest 
which supports the tool, the idea of 
fixing the tool and pushing it in the 
direction of the parallel bed of the 
lathe, so as to cause the tool to tra- 
the work parallel to it, must 
been obvious; and as this 
could have been easily effected by 
means of the screw and handle, it 
required little ingenuity to carryout 
the idea to its fullest extent, by con- 
structing a 1 est to allow of the slide 

: — horizontal or vertical 

;ion. The machine 
Plumier is neither more 
the slide-rest and 
combined ; it con- 


sists of two parallel bars of wood or 
iron connected together at both ex- 
tremities by bolts or keys of suffi- 
cient width to admit of the article 
required to be planed: a movable 
frame being placed between the two 
bars, and motion being given to it 
by a long cylindrical thread, is ca- 
pable of giving motion to any tool 
which may be put into the sliding 
frame, and consequently either caus- 
ing the screw, by means of a handle 
at each end of it, to push or draw the 
point or cutting edge of the tool 
either way. If also motion be given 
to the tool, by means of guides, up- 
wards or dovTiwards, it is evident 
that any kind of reticulated form 
can be ^ven to the work, as in 
the machine described by Plumier, 
which was intended for ornamenting 
the handles of knives, and which 
is called by Plumier, Ilaehine a 
Manche de Couteau d^Anghterre, 
from its having been an English in- 
vention, The Machine a Canneler, 
described by Bergeron, a mode of 
grooving columns, is probably de- 
rived from the same source, from its 
resemblance to the English machine. 
The ordinary planing machine, in 
more recent times, is said to have been 
suggested by the grooving or fluting 
of the drawing rollers used in cotton 
machines, shortly after the introduc- 
tion of Arkwright’s inventions. The 
patent of Sir Samuel Bentham in 
1793, for various new methods for 
working wood, metal, and other 
materials, certainly contemplates the 
working of tools similarly to the 
tools employed in the planing ma- 
chine, as it "comprehends giving all 
sorts of motion to tools; and the 
patent of Joseph Bramah, taken out 
in 1802, was ‘ for machinery for pro- 
ducing straight, parallel, and smooth 
surfaces and other materials requir- 
ing truth, in a manner more expe- 
ditious and perfect than can be 
performed by the use of axes, screws, 
planes, and other cutting instru- 
ments used by hand in the usual 
way.’ 

BiHingshy, of Birkenshaw, took 
out a patent in 1802, for boring 
cylinders in a vertical position, al- 
though horizontal machines had 
their advantages. The boring of 
large cylinders by horizontal ma- 


mom. 




I cliin&s had long been practised by Joseph Whitworth, of Manchester. 

f Smeaton,WilMnson, Walker, Darby, For the slide-rest and other tools 

I ^Jid Boulton and Watt, and at But- see second edition of ‘Budimentary 

I terly and other great iron-works ; Mechanism/ 

I but it w'as many years subsequently Toon wood is of a reddish-brown 

f lhat the vertical boring machines colour, rather coarse-grained, much 

' came into use. used ail over India for furniture and 

j . As respects the introduction of the cabinetwork. 

first planing machines which have Toothing, in architecture^ bricks 
been used during the present cen- alternately projecting at the end of 
I opinions are at variance. a wall, in order that they may be 

Messrs. Fox, of Derby, the eminent bonded into a continuation of it when 
tool-makers, state that the first ma- the remainder is carried up, 
chine employed for this purpose was Top, in naval language^ a small light 
i constructed by Mr. Fox, senior, in jfiatjfbrm around the lower mast 

. the year 1821, for the purpose of head. 

planing the wrought and cast iron Top and Bottom, in metallurgy, the 
bars used in the lace machines ; the name given to an invention by Mr. 

macliine was capable of planing an Wiliiam Daniell. It consists in 

article 10 feet 6 inches in length, 22 donbling one half of a plate of iron 

inches in width, and 12 inches in upon the other half, and re welding it 

depth. Others give the credit of the in the reheating furnace, 
invention to Manchester, and G. Top and But, in ship-huilding, the 
Itennie, Esq., puts in a claim for general method of working the 

constructing a planing machine English plank (except in the top- 

with a movable bed, urged by an side) to make good work and con- 

endless screw and rack, and fur- version, which is by disposing of 

nished with a revolving tool, so the top-end of every plank within 

) early as 1820, having several years 6 feet of the but-end of the plank 

previously employed the principle above or below it, leaving all the 

for grooving and planing parallel planks to work as broad as possible, 

l>ar8. ^ so that every other seam is fair. 

Mr. Bramah, in 1811, adapted Topaz, a pellucid gem, generally of a. 
the revolving cutter to plate-iron. yellowish colour, consisting of ala- 

Mr. Clement states that he made a mina, silica, and fiuoric acid. It is a 

planing machine, for planing the variety of sappMre, and is sometimes 

sides of w'eaving looms and the tri- found having a green or blue shade, 

angular bars of lathes, previously to and sometimes it is colourless. 

1820. He afterwards constructed a Topaz rock, a rock which occurs iia 
beautiful machine for planing large veins in the mica slate of Saxony j 
and small work with the greatest it is composed of quartz, tourmaline, 
accuracy. The bed moved on rollers, lithomarge, and topaz, 
and the tools cut both ways. The Topia, a fanciful style of mural deco- 
beautiful work executed by this rations, which somewhat resembled 

tool, for Mr. Babbage’s calculating Chinese landscapes, much used in the 

machine, evinces the perfection of Pompeian houses, 

its performance. It is thus by the aid Top-cliams, on shipboard, chains used 
of automatic tools that the greatest in action, by which the lower yard is 

precision and identity of parts in ma- hung in case of the slings being shot 

chinery are produced ; and it is pro- away. 

bable that, ere long, the chisel, the file, Top-gallant mast, that which is next 
and the grindstone will be banished above the topmast, 
from the factory, and that nicety of Topping-lift, on shipboard, tackle for 
parts and uniformity and silence of raising the outer end of a gaff or 
action, blended with the science of boom, 

construction, will eventually super- Top-timbers, the up-* 

sede the expensive and imperfect permost timbers; the first general 

construction of the handicraft sys- tier of timbers that reaches the top 

tern. Subsequently very important of the side are, or should be, called 

^ols have been invented by Sir top-timbers; those which scarf oa 
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perpendicular to their principal 
axis. * 

Tow, hi mining f soft fire-clay occurring 
in tlie roof of the coal, used only 
in Leicestershire. ■ ■ 

Tower, an elongated vertical building 
variously formed and constructed in 
different countries. 

Town Hall, Mansion House ; in 
I'rance, Hotel de Vilie; in Italy, 
Palazzo Publico ; in Holland, Stad- 
haus ; an edifice in which all the 
ninnicipal laws and regulations and 
the interests of a city are conducted. 

Tracery, that species of pattern- work 
formed or traced in the head of a 
Gothic window by the raullions be- 
ing continued, but diverging into 
arches, curves, and flowing lines 
enriched with foliations. 

‘Each country,’ says IMr. Garhett 
in his ‘ Kudimentary Treatise on 
the Principles of Design in Archi- 
tecture,’ ‘ has had its successive 
styles of tracery, and each has 
begun with the simple subdivision 
of one arch into two, and these 
sometimes into two again, filling 
up the space between the heads 
with a circle^ as at Marburg; a 
foiled circle^ as at Salisburj’’ chap- 
ter-house, and the aisles of Co- 
logne ; or finally a foil-circle^ as 
at Westminster, and the clerestory 
of Cologne, where it is subfoiled: 
thence proceeding to pack together 
such forms over an odd number of 
lights, to which the method of con- 
tinual bisection wmuld not apply, 
as the aisles of York ; and thus 
the first kind, which may be called 
packed tracery, became complete. 
Deviations from the principle of 
packing led to the general tracery, 
absurdly called geometrical 'y* for 
all Gothic tracery is geometrical, 
none is hand-drawn. This beauti- 
ful purely unmeaning tracery was 
succeeded in all countries by the 
flowing loop or leaf, and then by 
the peculiar national After-Gothic. 
Germany, however, as it had been 
the first to perfect, was also the 
last to abandon the “geometrical” 
tracery, which continued there 
even into the fifteenth century, our 
Perpendicular Period. England and 
France, however, in the fourteenth 
century, abandoned the unmeaning 
for the flowing leaf-tracery; and 


the heads of the upper fattock are 
called short timbers. 

Toreutic, a name given to the art of 
working 'ivory with gold, as in the 
statues and thrones by Phidias. 

Torrefaetion, the operation of roast- 
ing ores to deprive them of sulphur, 
arsenic, or other volatile substances. 
When drugs are highly dried, or 
partially toasted or roasted, they are 
also said to be torrefied. 

Torricellian tube, in pneumatics^ a 
glass tube named after the inventor, 
open at one end and sealed at the 
other. In fact, a barometer tube. 

Torricellian vacuum. The space 
left when a Torricellian tube is filled 
-with mercury, and inverted in a 
trough of that metal. 

Torrid zone extends from the equa- 
tor on both sides 23^ degrees. 

Torsion is the force with which a 
thread of wure returns to a state 
of rest after it has been twisted by 
being turned round on its axis. 

Torsion-electrometer,an apparatus 
for measuring the intensity of elec- 
tricity. 

Torso, a term applied to statues from 
w'hich the limbs and head have been 
broken. 

Tortoiseshell, the shell or horny 
plates of the tortoise, used for many 
ornamental purposes. 

Torus, the convex member of the 
Tuscan and Ionic bases. In the 
Attic base there is both an upper 
and lower torus. 

Tossing, Tozing, or Terloobing, in 
miningj a process consisting in sus- 
pending ores bj^ violent agitation in 
water : their subsidence being accele- 
rated by packing, the lighter and 
worthless matter remains uppermost. 

Touchstone, a compact siliceous 
stone of a smooth nature, used by 
jewellers for determining the purity 
of gold and silver, by rubbing the 
precious metal on the stone. It is 
also called Lydian stone. 

Tourmaline, *a well-marked group of 
rhoinbohedral double silicates. The 
cr3'stals are brittle, have a vitreous 
lustre, black, brown, blue, green, red, 
or -white in colour ; some specimens 
liave one part of the crystal one 
colour, and the other part another ; 
some are transparent, some opaque. 
Transparent tourmalines transmit 
light only when polarised in a plane 
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this, Botwitlistanding its beauty, 
had hardly time to show itself be- 
fore it was superseded, here by the 
perpendicular, and in France by the 
hamboyant. Hence it happens that 
of the three great classes of tracery, 
—geometrical, flowing, and perpen- 
dicular, — ^^vhile the last is, as every- 
one knows, by far the commonest 
in England, the most abundant kind 
in France is flowing (flamboyant), 
and in Germany geometrical, i.e. 
iinmeaning. 

* Tlie unmeaning tracery of Ger- 
many is very beautiful, and gene- 
rally partakes of the packed cha- 
racter; the following forms, which 
are the elements of German tracery, 
occurring very abundantiy. 


Elements of Gciman tracery. 

'The convex-sided triangle and 
square are placed in all positions in- 
differently, and the frameless tre- 
foils and quatrefoils are frequently 
formed on the basis of these figures 
instead of the circle. The foil- 
ings and subfoilings, formed by a 
very narrow but deep chamfered 
member, leave their little spandrils 
(called e^es by our workmen) en- 
tirely open, th\is producing almost 
the lightness of metal-'work. 

* The Germans seized on the idea 
of growth, and the budding and 
sprouting expression; but perhaps 
the French were most successful in 
increasing the aspiring expression; 
by a slight change in the prevailing 
forms of the flowing tracery, they 
converted the loops or leaves into 
ftame-iike forms, till the flamboyant 


buildings appeared not vegetating, 
as in Gcnnany, but Hazing from the 
foundation to the bristling iinials. 
The difference between this style of 
tracery and our own flowing style 
(exemplified in the west window at 
York), is, that while the upper ends 
of our loops or leaves are round or 


English leaf-tracery, 

simply pointed, i.e. wdth finite angles, 
the upper ends in France terminate, 
like the lower, in angles of contact 
(those formed by two curves that 
have a common tangent). It was 
necessary to the leafy effect that 
tlie lower angles should be tan- 
gential ; but to the flame-like effect 
that the uj^per ones should he so 
even if the lower were finite ; and 


French flamboyant tracery* 

hence some examples of flamboyant 
traceiy, if turned upside down, forni 
a kind of leaf-tracery. 

* Our countrymen, however, 
adopted a method which was less 
conducive to the aspiring expression, 
and which conducted them to a style 
less rich and certainly less varied 
than any of the other After-Gothics. 
Erroneously supposing that an 


TMM. 


TitACnON. 


TMA 


abundance of vertical lines would 
increase tliis character, they were led 
to convert all the flowing lines of 
the window tracery into vertical 
ones, to omit the capitals of nearly 
all the smaller shafts or shaftlets, 
thus converting what had been 
blank arcades into mere panels, and 
then to multiply, diminish, and 




extend these panels and endless 
repetition of vertical lines over 
evep^ part of the interior, and, in 
florid buildings, even of the ex- 
terior.’ 

Tra,cliyte, a variety of lava which is 
often porphyritic, and when contain- 
ing hornblende and augite passes 
into the varieties of trap called 
hasalti greenstojie, dolerite^ etc. 

Traction, in mechanics, is the art of 
drawing a body along a plane, 
usually by pow'er of men, animals, or 
steam ; as when a vessel is towed on 
the surface of water, or a carriage 
moved upon a road. The power 
exerted in order to produce this 
effect is called the force of traction. 

Numerous experiments have been 
made for the purpose of ascertaining 
the value of a force so exerted ; and 
when men are employed to draw 
laden boats on canals, it is found 
that if the work be continued for 
several days successively, of eight 
hours each, the force of traction is 
equivalent to a weight of 31^ lbs. 
moved at the rate of 2 feet per 
second, or mile per hour ^it being 
understood that such weight is 
imagined to be raised vertically by 
means of a rope passing over a 
pulley, and drawn in a horizontal 
direction). The force of traction 
exerted when, without moving irom 
his plac^ a man pulls horizontally 
against a weight so suspended, is 
estimated at 70 lbs. The action of a 


horse in drawing a vessel on a canal 
is said to be equivalent to a ’weight 
of 180 lbs. raised, vertical!}^, as above 
supposed, with a velocit}- of feet 
per second, or 2^ miles per hour; 
but this estimate has been considered 
too bigh, and from experiments 
which have been made on the powder 
of horses in waggons, carts, and 
coaches, on level ground, it is found 
that the force of traction exerted by 
a stout horse is equivalent to 80 lbs. 
raised at the rate of 4| feet per 
second, or 3 miles per hour. Tred- 
gold considers that a horse exerts a 
force of traction expressed by 125 lbs. 
raised at the rate of 3f feet per 
second, or 2-^ miles per hour. A man 
or a horse can, however, double liis 
power of traction for a few minutes 
without being injured by the exer- 
tion ; and 'when the carriage is in 
motion, so that the friction on the 
ground is alone to be overcome, a 
liorse can draw, during a short time, 
on a level road, a weight exceeding 
1,500 lbs. 

The force of traction is found to 
vary nearly with the tem (w — 
where w is the greatest walking 
velocity of a man or horse when 
unresisted (6 feet per second, or 4 
miles per hour, for a man, and 10 feet 
per second, or 6f miles per hour, for 
a horse), and v is the velocity with 
which the vessel or carriage is moved. 
From theoretical considerations it 
has been determined that the greatest 
effect is produced when the velocity 
of the object moved is one-third of 
that with which the man or animal 
can walk when unresisted. 

If a wheel-carriage were situated 
on a level plane which opposed no 
resistance, it is evident that, what- 
ever were the diameter of the ^vheels, 
the smallest conceivable power of 
traction applied to the axle -would 
suffice to put the carriage in motion. 
But when a wheel in mo-ving meets 
with an obstacle on the ground, that 
obstacle is pressed at the point of 
contact by a force acting in the 
direction of a line drawn to it from 
the centre of the wheel, and arising 
from that part of the weight which 
is supported by the wheel, together 
with the force of traction ; therefore, 
by the ‘resolution of forces,’ the 
ratio between the roeistance which ia 
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to be overcome by the moving power 
and the weight on the wheel will 
become less as the diameter of the 
wheel is increased: also the most 
advantageous direction in which the 
force of traction can be exerted is 
perpendicular to the line of pressure 
drawn from the centre of the wheel 
to the obstacle. But the height of 
the wheels cannot exceed certain 
limits, depending on the use to 
which the carriage is applied ; and 
when the latter has four wheels, the 
height of those which are in front 
must be such only as will allow it 
to be turned round within a given 
space: also, when a horse is employed 
to move a carriage, attention must 
be paid to the conditions under 
which his power may be advan- 
tageously exerted. 

It was fii'St obser\^ecl by M. De- 
parcieux, and published in the 
‘Memoires de i’Academie des Sci- 
ences,’ 176*0, that horses draw heavy 
loads rather by their weight than by 
their muscular force. Sir David 
Brewster has also remarked that 
when the resistance is great, a horse 
lifts both its lore-feet from the 
ground ; then, using his hinder feet 
as a fulcrum, he allows his body to 
descend by its weight, and thus 
overcomes the obstacle : and it may 
be added, that when this action takes 
place with a two-wheeled carriage, 
if the loading is disposed so that 
some portion of it may press on the i 
horse’s back, the effect of the animal’s 
weight will thereby be increased. 
How, if the traces, or the shafts of 
the carriage, were attached to the 
horse’s collar, near his centre of 
gravity, a line imagined to be drawn 
from the latter point to his hinder 
feet may represent his weight, and a 
line drawn perpendicularly from Ms 
feet upon a plane passing through 
the traces or shafts may represent 
the lever of resistance; but while 
the former line remains the same, 
this lever becomes less as the plane 
of traction (that of the traces or 
shafts) inclines more upwards from 
the wheel : and therefore, in order 
that the power of the horse may be 
advantageously applied, the diame- 
ter of the wheel should be as small 
as is consistent with other circum- 
stances. 


Experiments have shown that 
when the angle of traction, as it is 
called, that is, the angle which the 
plane of the traces makes with the 
road on which the carriage is mov- 
ing, is 15 or 16 degrees, a horse 
nils with good effect; and the 
eight of the points at wdiich the 
traces are attached to a horse’s 
collar being about 4 feet 6 inches 
from the ground, it follows that, iu 
order to obtain this inclination, the 
lower extremities of tlie traces or 
shafts should be 2 feet B inches 
from the ground. In general, how- 
ever, in two-wheeled carriages the 
height of these extremities is about 
3 feet 

As an example of the force of 
traction exerted by steam, it may be 
stated, that on a level line of railway, 
an engine with an 11-incli cylinder, 
and ha\ing an effective j>ressure of 
50 lbs. per square inch in the boiler, 
drew 50 tons at the rate of 30 miles 
per hour, working 10 hours daily; 
and that the same engine, with an 
equal pressure in the boiler drew 
160 tons at the rate of 15^ miles per 
hour. 

Trade winds, winds which in the 
torrid zone and often a little beyond 
it, blow generally from the same 
quarter, varying according to cir- 
cumstances from N.E. to S.E. 

Trafalgar, in printing^ the name of a 
large t 3 rpe used in printing hand- 
bills or posting-bills. 

Trail, a running enrichment of leaves, 
flowers, tendrils, etc., in the hollow 
mouldings of Gothic architecture. 

Trail-boards, in ship-luilding, the 
carved work betw’-een the cheeks: 
that which is fastened to the knee of 
the head. 

Trailing springs, the springs fixed 
on the axle-boxes of the trailing 
wheels of a locomotive engine, which 
bear slightly against the side frames, 
so as to leave as much weight as 
possible upon the driving springs, 
and to assisfc in deadening any shock 
which may take place. 

Trailing wheels, the wheels placed 
behind the driving wheel of a loco- 
motive engine. 

Training walls, walls built up to 
determine the flow of water in a 
river or harbour. 

Traits de Jupiter. (See Scaring.) 
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Trajectory, the ctu*ve which a body 
projected in space describes; the 
orbit of a comet or planet, or the 
path of a stone thrown upwards 
in the air, or of a ball fired from a 
cannon. 

Tram road, a road artificially formed, 
having tracks or ways, formed of 
iron, stone, or wood,*on which the 
wheels of carriages run. The object 
in view is to produce a surface of 
tolerable uniformity, so that, by 
avoiding fnction, "heavy weights 
may be moved with facility. It is 
estimated that the resistance to 
rolling motion on a level tram road is 
less than one-tenth of that which is 
exerted by an ordinary paved or 
Macadamised road ; therefore a 
horse on a well-constructed tram- 
road can move nearly ten times that 
which it can draw under ordinary 
circumstances. The ordinary tram 
way of the streets, now used for 
omnibuses, is formed of cast-iron 

. plates with a fiaunch to guide the 
wheels of the carriages. 

Trammel, a rod of iron or wood, with 
sliding pieces having points, which 
can be fixed at any distance apart ; 
used for drawing circles, or setting 
olf distances. 

Transept, the transverse portion of a 
cruciform church; that part which 
is placed between and extends be- 
yond those divisions of the building 
wntaining the nave and the choir. 

Transit, a term expressing the pas- 
sage of a railway train, etc. In 

astronomy, the passage of any hea- 
venly body over a larger one, as of 
Mercur}'- or Tenus over the sun. 

Transition, as applied to the archi- 
tecture of the middle and later ages, 
the progress of changing from one 
style to another. There were several 
periods of transition: Komanesque 
to Saxon, Nonnan to Early English, 
Early English to Decorated, from 
the Decorated to the Perpendicular 
to that of the Tudor and to that of 
the Elizabethan age. 

Translation, in the removal of 
a bishop from one See to another, 
•— — In mechanics^ the motion in 
virtue of which the several particles 
of a body desciibe equal and parallel 
right- lines. 

Translucent, literally, to shine 
throughy semi-transparent* 


Translucid enamel. ‘ A process of 
enamelling introduced in the four- 
teenth centuiy. It originated in 
Italy, and its peculiarity consisted in 
the subject of the picture being de- 
fined and shadowed in dark lines 
beneath a transparent covering of 
coloured enamel .’ — FairholL 

Transom, a horizontal miillion or 
cross-bar in a window. The most 
ancient examples are found in the 
Early English st3Te. In carpen- 

try, a thwart-beam or lintel over a 
door. In ship-huilding, certain tim- 
bers extending across the stern-post 
of a ship, to fortify and strengthen 
it. In mathematics, the vane of an 
instrument called a cross-staff, being 
a piece of %vood fixed across, with 
a square socket upon wdiich this 
slides. 

Transparency, that quality of cer- 
tain bodies by wliich they transmit 
the rays of light, in contradistinction 
to opacity. 

Transparent and Opaciue Colours 
are terms applied to such colours as 
will transmit and such as will only 
reflect light. White lead is an 
opaque colour, gamboge is a transpa- 
rent colour. Transparent and opaque 
painting are used to produce diora- 
mic effects. 

Transposition, in music, the chang- 
ing a tune or lesson, and putting it 
into a higher or lower key or clef. 

Transtra, horizontal timbers in the 
roof of a building. The term is 
applied to the transverse beams of a 
gallery which extend from side to 
side and connect the ribs, in the 
same manner as those horizontal 
pieces connect the axis or principals 
of a roof. 

Transudation, the oozing of fluids 
through membranes or through 
porous bodies. The process is 
efiected bj’’ either e^idosmosis or 
exosmosiSf which are forms of a 
peculiar mechanical power belong- 
ing to porous bodies, which has been 
named osmose force. Literally these 
terms signify in and}?£>z4?hz^ 

out. 

Transverse, in geometry, something 
that goes across another, from come? 
to comer, like the diagonals of a 
square or parallelogram. 

Transyte, a narrow or triforial pas- 
sage. 
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Trapezium, in geometry^ a plane 
figure contained under four right 
lines, of which the opposite sides 
are not parallel. 

Trapezoid, an irregular figure whose 
four sides are not parallel, resem- 
bling a trapezium. 

Trass, or Terras, a water cement 
used in Holland, It is made of a 
substance called wahlie, a kind of 
basalt. 

Traveller, in ‘jiavigatmn, a sort of 
thimble, whose diameter is much 
larger, in proportion to the breadth 
of its surface, than the common i 
ones: it is intended to facilitate 
the hoisting and lowering the top- 
gallant yards at sea. 

Travelling crane, a crab fixed on a 
carriage which may be moved upon 
rails across a building, and. the ! 
cross-rails, together with the car- 
riage, moved lengthwise upon other 
rails fixed at or near the top of the 
building. 

Traverse sailing, in navigation, is 
the variation or alteration of a ship’s 
course occasioned by various causes ; 
or it is a compound course in -which 
several difierent courses and dis- 
tances are known. 

Traverse-table, in navigation, is the 
same as a table of dUterence and 
departure, ready calculated for any 
distance under 100 miles. 

Travertinto, a calcareous stone 
found in some of the mountains of 
Italy, which the old masters used to 
give body to their lakes. 

Treadle, a lever or frame connected 
by a rod to the crank of a foot-lathe, 
to give motion to the crank-shaft: 
it is pressed down by the left foot of 
the turner, and raised by the cen- 
trifugal force of the fiy-w-heel or 
large pulley wMch is fixed on the 
shaft. 

Treasury, a building or an apart- 
ment -where money or valuables are 
deposited. 

Trecento, literalh’-, three hundred, or 
the third for the "thirteenth century, 
the date of the early Italian style. 

Tree-nails, or Trennels, in ship- 
huilding, long cylindrical wooden 
pins. 

Trees, in metallurgy, the name given 
to the vertical pipes of some pumps 
and air engines. This name has no 
doubt been adopted from the fact 




that trees are frequently used to fonn 
roughly the cylinders rerjiiired. 

Trefoil, an ornament formed by 
mouldings so arranged as to re- 
semble the trefoil or three-leaved 
clover. 

Trellis, a gate or screen of open work ; 
lattice-work either of metal or Avood. 

Trencli, a ditch ; a defence for sol- 
diers. Trenches, approaches, or 
attacks, are works carried on by 
besiegers, -with parapets for the men 
to gain ground and draw near a 
citadel or fortification ; if the '(ground 
be hard or rocky, trenches are 
raised above it with fascines, bags of 
earth, etc. 5 but if the earth can be 
easily dug, then a ditch or way is 
sunk, and edged with a parapet next 
to the besieged, the depth being 
commonly about six or seven feet, 
and the breadth seven or eight feet. 

Trend, in navigation, to bend, to lie 
in a particular direction. 

Trent sand, a remarkably fine and 
sharp sand found on the banks of 
the Trent ; much valued for polish- 
ing. 

Trestle-trees, in ship-huilding, two 
strong bars of timber fixed hori- 
zontally on the opposite sides of the 
lower mast-head, to support the 
frame of the top and the weight of 
the top-mast. 

Tret, an allowance in weight for 
waste or impurities. 

Triangle, a figure bounded by three 
sides, and consequently containing 
three angles. Triangles are of the 
several kinds, plane or rectilinear, 
spherical, and curvilinear. 

Tribometer, in mechanics, a term 
applied to an instrument for esti- 
mating the friction of metals. 

Tribunes, magistrates among the old 
Komans, chosen to preserve the 
pri-vileges and secure the liberties of 
the people against the power and 
encroachments of the nobles ; at 
first their number was but two, and 
these afterwards associated three 
more to them, whose number was in 
process of time increased to ten. 
Their authority was so great that 
they could assemble the people for 
what purposes they pleased, hinder 
the deliberations of the senate, ap- 
prove or annul its decrees, summon 
the other magistrates before the 
people, and also their own colleague# 
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md ass«!at®i : they went m fnx m 
sometimes to Imprison consols^ and 
iae dictators. At first their juris- 
diction reached but a mile out of 
the citv of Rome, bat some time 
afterwards It was extended into the 
■proiriiices. These officers, kept their i 
doors open day and night, to receive 
such of the common people as sought 
for shelter with them. The office 
grew into so much authority and 
honour, that the greatest men in the 
state chose it, and by clashing with 
the consuls and senate occasioned 
.gre&t tumults. There tvere also 
military tribunes, but their powers 
were more limited, 

Tribute, in mining^ a proportion of 
the ore which the workman has 
for his labour. Tributers generally 
work in gangs, and have a limited 
portion of a lode set them, called a 
‘tribute pitch,’ beyond which they 
are not jk-rmitted*to wrork, and for 
which they receive a certain portion 
of the ore, or so much in the pound 
as agreed upon in value of what 
they raise. 

Tributers, in mining, miners who 
undertake to work any portion of a 
mine upon tribute. 

Triclmium, the eating-room of a 
Roman house ; so called because in 
general it contained couches upon 
which the ancients or their guests 
reclined at their meals. The term 
was also applied to the couches 
themselves. 

Triforium, the gallery or open space 
between the vaulting and the roof 
of the aisles of a church, generally 
lighted by windows in the external 
wail of the building and opening to 
the nave, choir, or transept over the 
main arches. In the Temple church 
it is built around the nave, and has 
a curious and singular effect. 

Triglypixs, in areniteciure, ornaments 
repeated at equal intervals in the 
Doric frieze. Each triglyph consists 
of two entire gutters or channels 
cut to a right angle, called glgplts^ 
and separated by their interstices, 
called from each other as 

well as from two other half-channels 
that are formed at the sides. 

Trigonometry, the art of measuring 
triangles, or of cakulatii^ the sides 
01 any triangle sought^ either plane 
or spherical. 



Trim, in nmigaUm^ the best posture 
of a ship's proportion of ballast, 
arrangement of sails, and position of 
masts, with a view to her sailing 
w^elL ■ ■ . 

Trimmer, a piece of timber inserted 
in a roof, fioor, wooden partition, 
etc., to support the ends of any of 
the joists rafters, etc. 

Tringle, in architecture^ a name com- 
mon to several little square mem- 
bers or ornaments, as regulets, lestcts, 
and platbands. 

Tripod, any utensil or article of 
furniture supported upon three feet. 

Tripoli, an earthy substance of a 
yellow, gray, or red colour, used for 
|)rilisbing stones and metals. It con- 
sists aliiiost entirely of silica, from 
the shells of infusorial animalcules. 
It was first brought from Tripoli, 
but is now found in many other 
pl.aces. 

Triptych, a tablet in three divisions, 
to o[>en and shut, the two outer fold- 
ing over the centre one when closed, 
used for the altar. 

Triquetra, an ornamentation con- 
sisting of tliroe interlaced curves, 
each cmwe being nearly a half-circle. 

Trisection, the division of a line, an 
angle, etc., into three equal parts. 

Trochilus, a hollow moulding ; also 
called scotia ; constantly occumng 
in the bases of the classical orders 
of architecture. 

Trochoid, in geometry, a particular 
description of curve generated by 
the motion of a wheel. 

Trompe, the blowing machine em- 
ployed in the process of smelting 
iron by the Catalan forge— the air 
being urged by a falling column of 
water. 

Tropics, two lesser circles on the 
globe or sphere; one on each side, 
distant 23^'^ from the equator, which 
are the bounds or limits of the sun’s 
deviation from the equator: at his 
approach to these circles the sun 
seems to stand still for a few days, 
and then returns towards the equator 
again : that on the north side is 
called the tropic of Cancer, and, 
when the sun is there, makes our 
longest day ; and that on the south 
side is called the tropic of Capricorn, 
and causes the longest night. 

Troubles, in mining, faults or inter- 
ruptions in the stratum. The term 
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is more especially that of the coal- 
miner. 

Trucks, in namgation, circular flat 
pieces of elm, with a small sheave 
on each side, fixed upon the upper 
end of flag-stafis, and used t» reeve 
the halliards. 

Truncated, in geo7netrg, a pyramid 
or cone, the top or vertex of which 
is cut oiT by a plane parallel to its 
base. 

Trunk Engine, a marine steam- 
engine used for driving a propeller: 
the cylinder is fixed horizontadly. 

yy iinkin g, the process of extracting 
ores from the slimes ; the ores sub- 
sequently undergo the process of 
racking and tossing. 

Trunks, in mining, wooden pipes used 
for carrying air down into the mine. 

Trunnionsj knobs of metal in pieces 
of ordnance which project from the 
sides and bear the guns on the cheeks 
of the carriage. 

Truss, the collection of timbers form- 
ing one of the priiieipal supports to 
a roof, framed together to give mu- 
tual support and to prevent strain- 
ing or distortion from the super- 
Jncumbent weight.- — ^To strain, 
support or keep tight : a trussed roof 
is one which, by means of the tie- 
beams, rafters, king-posts, etc., is 
strained, or held together in its 
proper position. 

Trussing, in carpentry and ship-build-- 
ing, a series of diagonal braces dis- 
posed in triangles, the sides of which 
give to each other a mutual support 
and counteraction. 

Trussing-beds, in Tudor times, 
were beds which packed into chests 
for travelling: in cases of frequent 
removal, they must have been found 
very convenient, John of Ghent 
seems to have always slept in such 
..beds. . .. . 

Tse-hong, a pif^ent of a red colour 
used by the Chinese for painting on 
porcelain ; it consists of a mixture 
of alumina, ferric oxide, and silica, 
with white lead. 

Tsing-lien, another pigment of a red 
colour, used for the same purpose as 
the preceding, consisting of silicates 
of tin or lead, with small quantities 
of oxide of copper, or cobalt and 
metallic gold. 

Tub, a cast-iron cylinder put in the 
shaft instead of bricking, for the 


purpose of beating out the water and 
making it rise to a level. 

Tubbing, a cylindrical casing of iron 
bolted together placed around a shaft 
to exclude the water, irhich may be 
flowing in from a sandy or other 
porous stratum. Sometimes the 
tubbing is backed by concrete. It is 
used also in. sinking large holes for 
artesian or other w^ells, to keep out 
impure water. 

Tube Ferrules, fw locomotive engines, 
slightly tapered hoops, one of which 
is driven in at each end of each tube, 
to fix it secure^ in the boiler ; for- 
merly they were made of steel and 
iron: now, cast-iron ferrules are 
found to ans'wer very %vel!. 

Tube plugs, in locomotive engines, 
are formed of tapered iron or w'oocl, 
and used for driving into the end of 
a tube when burst the steam. 

Tube plug-ram, hi locomotive engines, 
a long rod with a socket end, into 
which the plug fits, and is thus 
driven into the burst tube, and the 
plug-ram withdrawn. 

Tubes, in locomotive engines, are of 
brass or iron, about two inches out- 
side diameter. Idiey are of the same 
length as the boiler, and fixed in it 
by a ferrule driven in at each end, 
which makes them steam-tight. 
They are surrounded with water ex- 
ternally, and internally open to the 
atmosphere by the chimney. The 
heated gases and smoke from the 
fire pass through them, and they are 
thus the means of rapidly generating 
steam. The number of tubes in 
boilers varies from GO to 70 up to 
above 200, according to the power of 
the engine. 

Tubular Boilers. Boilers of an an- 
gular, pribmatic, or indeed any but 
a cylindrical form, — or even then 
if not made of wrought metal, — be- 
come the peculiar seat of danger in 
high-pressure engines ; and all sorts 
of safety apparatus, as well for pre- 
venting too great a pressure as for 
avoiding other sources of danger, are 
but uncertain in their operation, and 
not to be depended upon. The great 
object to be sought is so to construct 
bo’ilers that their explosion may not 
be dangerous in its results. 

This condition has been approxi- 
mated to by the invention and ap- 
plication of tubular boilem; but it 
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woiiid seem tlitt these haw ■ been 
suggested rather by the necea^ty 
of proYidkg, for many teehnkm 
parpoae% ami partiealarly for steam 
carriages, boilers of less content and 
weightj than by the desire of re- 
moving or lessening danger from , 
explosion. Tubes should have that 
fi>nu which is best adapted to resist 
pressure, viz. the cylindrical. If 
they are of small diameter, of not 
too'great thickness, and of suitable 
material, they may be made to carry 
cmt the before-named principle ; i.e. i 
they themselves, in case of bursting, | 
%\iil not cause any dangerous con- ’ 
sequences to the neighbouring per- , 
sons or profierty. This has been 
amply proved by experience. 

unfortunately, however, there are 
no tubular boilers which satisfy aH 
conditions required. The sulijeet is 
often mentioned as one of little dif- 
ficulty, easy of decision, and un- 
encumbered with practical obstacles ; 
but such is the language only of 
the prejudiced and the inexperi- 
enced, To arrive at the truth, it 
must be ^ught with long-continued 
perseverance, and with no small 
share of physical knowledge, as the 
subj^^ct is beset with difficulties on 
every side. 

It becomes a most complex pro- 
blem to construct a tubular boiler 
for a large supjdy of steam, by reason 
of the difficulty of arranging and 
connecting the ^eat number of tubes 
it must contain into one convenient 
whole. The modem English locomo- 
tive boilers cannot be legitimately 
called tvbular boilers, because they 
fail altogether in the grand distin- 
guishing quality of all such, — 
namely, the small diameter of the 
generating apparatus : the tubes of 
these boilers are nothing more than 
a splitting-np or subdivision of the 
fire-tube of the Trevithick steam- 
carriage boiler. From their greater 
outer diameter, locomotive boilers 
do not avoid the evil of the old 
capacious form, and therefore do not 
diminish the objection to it: they 
have also a defect in the close 
proximity of the tubes to each other, 
whereby the water space between 
them is rendered too confined, and 
the heated tubes become liable to 
!oe laid bare of water. This circum- 


stance gives the key to the weli- 
known fact, that the tubes become 
so d®troyed, or at least require con- 
stant repair, and. add to the mischief 
occasioned by their expansion, 
through their ‘’connection with the 
end plates of the cylindrical part of 
the boiler. It is eViilent that from 
the passage upwards of the steam 
formed among the lower tubes, the 
upp>er ones must be most liable to 
be uncovered with water; while 
these, being exposed to the hottest 
part of the fire current, are most 
likely to recei^^e damage there- 
from. 

A tubular boiler ought to preserve, 
as much as possible, the tubular form 
in all its parts ; or, at least, the 
larger portions ought to be cylindri- 
cal, and not of too great diameter, 
or should be so strongly made that 
the tubes should fornrthe weakest 
part of the whole boiler. The tubes 
themselves should be of such dia- 
meter, and be constructed (d such 
metal, that in case of their actual 
bursting, no dangerous explosion 
may ensue. This, however, is only 
possible when their thickness is so 
small, and the metal of such a kind, 
that bursting takes place by a com- 
paratively small internal pressure, 
and is followed by only a ripping 
open of the tube, and not a scattering 
about of massive fragments. Under 
all circumstances, however, the tubes 
must be the sole generating vessels : 
they alone must receive the action of 
the fire, and be exposed to its de- 
structive influence. All other and 
larger vessels, or parts connected 
with the tubes, should be most 
carefully protected from not only 
this but all other dangerous in- 
fluences, in order that they may re- 
main in their original proved ‘con- 
dition of strength. 

Only such a tubular boiler as 
fulfils‘’ all these conditions can be 
called a safe one. In its use there is 
no further danger from high-pressure 
steam, and near it its owner may 
repose undisturbed by a care for the 
safety of life or property. 

The requisites in the use of the 
tubes are the following : — They must 
he placed in such a position with 
regard to the furnace, that the flame 
may act upon them in the most 
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favourable manner, and that the 
heat may be absorbed as completely 
as possible.— The}’ must have such a 
proportion between their length and 
diameter, that neither the ebullition 
in them may become too violent, and 
the water be thereby ejected from 
tliem, nor that they become warped 
or made crooked by the heat.— They 
must properly convey away all the 
generated steam, and be regularly 
supplied with water.— They must be 
connected with the main part of the 
boiler in such a manner, that in case 
of a rupture of one of them, the 
whole content of water and steam 
cannot suddenly and dangerously 
discharge itself.— They must He so 
deep under the general water-level 
of the boiler (in the receivers or 
separators), that some considerable 
sinking of the water may be allowed 
to take place without leaving any of 
them empty ; and in case the latter 
effect should occur, such tubes must 
first be emptied as are least exposed 
to the heat of the furnace. — Lastly, 
they must be connected with each 
other in such a manner that no de- 
structi%’'e expansion may be allowed 
to take place, and that all may be 
easily and conveniently cleansed of 
the earthy matters deposited in them. 

The larger portions of the boiler, 
or receiving vessels, may themselves 
consist of tubes of a larger diameter, 
or may form flat chambers, con- 
structed of a strength to withstand 
a very high pressure (say 400 to 
500 lbs. per square inch) : this 
involves no diflicuity. The diameter 
of tlie receivers should not, where it 
can be avoided, exceed 16 inches, and 
they should be constructed of plate- 
iron of at least | of an inch thick, 
securely and exactly riveted together 
into a cylindrical form. When it is 
necessary that they should be capa- 
cious, their length should be in- 
creased, and not their diameter 
beyond that specified, or their 
number should be greater. Their 
covering lids may be flat and of 
cast iron, but of considerable thick- 
ness (1| to 2 inches), and these must 
be connected to the cylinders se- 
curely, and in such a way that they 
may be easily taken off when clean- 
ing* is required. They must, under 
all circumstances, be entirely re- 


moved from all strong action of the 
Are, and must at most be exposed 
only to such currents as have dis- 
charged the greatest portion of their 
heat against the generating tubes. 
In order to preserve them from rust, 
their internal and external surfaces 
may be covered with several coals 
of oii-vamish, and the coating re- 
new’ed, at least on the inside, every 
year. 

Since these receivers or larger 
parts of the boiler usually serve as 
separators, and as means of connec- 
tion between the generating tubes, 
they mast be perfectly adapted to 
fulfil these purposes. As separators, 
they must efficiently separate the 
steam from the water, so that none 
of the latter may penetrate into the 
working parts of the engine ; and to 
this end the water surface in them 
must be of sufficient extent. In 
order that the water may not rise to 
a dangerous height in them by vio- 
lent ebullition in their tubes, their 
water space must bear a certain pro- 
portion to that of the tubes and the 
other ]parts of the boiler. The steam- 
room in them must also be pro- 
portioned to the content of the 
engine cylinder ; sothatthe pressure 
may not be too much lessened by the 
discharge into the engine, and a 
foaming of the water thereby be 
caused 

Tubular Bridges are those in which 
the requisite strength and rigidity 
are obtained by disposing the mate- 
rials in the form of a horizontal 
tube, through which the passage is 
formed for the traffic. The}’ are to 
be distinguished from trussed bridges, 
which, when constructed of timber 
and covered over, as in several of the 
American bridges, resemble a tube, 
or two or more parallel tubes, being 
formed entirely witliout trussing, 
and therefore admitting of construc- 
tion with iron only. Tubular bridges 
are to be regarded as an original and 
highly important invention, admi- 
rably adapted for spanning wide 
spaces, and affording all required 
strength with a positive minimum 
of depth. In all arched bridges 
some portion of the space below, oT: 
head room for navigation, is sa- 
crificed by the depending haunches; 
or, on the other hand, if the road- 
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way is made up to correspond with 
tlie chord of the axch, the croTra is ; 
Becessarilv elevated to a consider- 
able lielglit, and additional weight 
invoh ed In sustaining and preserv- 
ing ibe position of the higher parts 
of ■ the strnctare. Mtnca Jicitftess, 
or the reduction of the total depth, 
has always been a desideratum in 
the dchigiiing of bridges, and scien- 
tilic skill and boldness have achieved 
several examples in which this pro- 
pertv is attained in a much greater 
degree han it was once thought 
. sie' and prudent to attempt. The 
wrouglit-iron tubular bridge, how- 
ever, is safely constructed ivith a 
total depth of ffth of its span, and 
with suhlcicnt strength and rigiditv 
to sustain great loads, such as rail- 
way trains, ■without sensible vibra- 
tion or defection. For bridges of 
small span, the tubular principle 
may be adf»pted in the construction 
of malleable-iron girders, each of 
which is itstilf a rectangular tube 
of small section, the roadway being 
thus supported upon two or more 
of these tubular girders arranged 
in parallel positions, and at some 
distance apart. In these bridges 
a level roadw'ay is formed with a 
small depth, but the roadway and 
traffic occupy an additional depth; 
whereas in the tubular bridge, as 
constructed for large spans, the depth 
of the tube itself comprises the 
entire depth of the structure, and 
it mil}’ therefore be coi^idered as a 
hollow girder, through which the 
roadway is formed. Mr. Kobert 
Stephenson appears to have first 
suggested the idea of forming tubular 
bridges ; and that over the Conway, 
erected on the line of the Chester and 
Holyhead Kailwav, was completed 
and opened in 1«49. This bridge 
consists of two tubes, placed parallel 
to each other over a clean span of 
400 feet. Each tube, with its cast- 
ings, etc., weighs about 1,300 tons, 
and is constructed of plate-iron 
riveted upon malleable-iron ribs, 
the section of the tube being a 
rectangle about 30 feet in height 
and 15 feet wide. The sides, top, 
-and bottom of the tulles consist of 
long narrow plates of malleable iron, 
varying in length up to 12 feet, and 
m width from 1 foot 9 inch^to 2 feet 


4 inches : they vary in thickness from 
I to I inch. The internal ribs are of 
T-iron, 3i inches deep, and placed at 
intervals of 2 feet. A depth of about 
1 foot 9 inches across the tube^ is 
occupied at top and ^bottom ■with 
narrow cells formed plate-iron 
and h-iron corner pieces, all firmly 
riveted together. These cells are 
for the purpose of giving the requi- 
site stiffness to these parts of . tliB' 
tube, and are closer together at the 
top than at the bottom of the tube, , , 
as the tendency of a. load is to com- 
press the upper part and distend the 
lofrer part of the structure, ant! 
wrought iron is, it appeap, , much , 
better able to resist extension than 
compression. In his report to the 
Directors of the Chester and Holy- 
head Eailway, their engineer, Mr. 
Stephenson, thus referred to some of 
the results of the experiments which 
were made in order to determine 
the form and proportions for his 
proposed tubular bridge over the 
Menai Strait. ‘The first series 
of experiments was made with plain 
circular tulxis ; the second with 
elliptical; and the third with rect- 
angular. In the whole of these 
this remarkable and unexpected 
fact was brought to light, viz. that 
in such tubes the power of wrought 
iron to resist compression was much 
less than its power to resist ten- 
sion, —being exactly the reverse of 
that which holds with cast iron: 
for example, in cast-iron beams for 
sustaining weights, the proper form 
is to dispose of the greater portion 
of the material at the bottom side 
of the beam ; whereas with wrought 
iron, these experiments demon- 
strate beyond any doubt that the 
greater portion 'of the material 
should be distributed on the upper 
side of the beam. We have arrived, 
therefore, at a fact having a most 
inqjortant bearing upon the con- 
struction of the tube; viz. that 
rigidity and strength are best ob- 
tained by throwing the greatest 
thickness of material into the upper 
side. Another instructive lesson 
which the experiments have dis- 
closed is, that the rectangular tube 
is by far the strongest, and that 
the circular and elliptical should 
be discarded altogether.’ 
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Another tubular bridse, similar 
to that at Conway, and the Britan- 
uia, near Bangor, exceeding these 

bridges in extent, lias been completed 
in Canada, over the St. Lawrence. 

These grand bridges differ little 
less in the mode of constructing 
and erecting them than in their 
design, from ordinary bndges of 
stone, timber, or iron. Thus the 
larger tubes over the -water-way 
are put together adjacent to their 
final resting-place, and when com- 
plete as tubes, they are launched 
upon pontoons, floated to the piers, 
and raised to their places complete 
and entire by h^’-draulic presses 
operating at each end. For this 
Tiiirpose of raising, strong tempo- 
rary frames of cast iron are fitted 
to the ends of the tube, and made 
fast to solid bar-link chains, the 
Tipper ends of which are forced up- 
w’ards by successive lifts of the 
liydraulic press, each lift being 6 
feet, and the ends of the tube being 
packed up as the raising proceeds, 
bne end of each tube is perma- 
nently laid upon cast-iron rollers, 
to admit of the changes of length 
produced by variations of tempera- 
ture. For the purposes of the rail- 
way, transverse plates of iron are 
fixed edgewise on the bottoin^ of 
the tube, and support longitudinal 
balks of timber, upon , which the 
rails are laid. The height of the 
Conway Bridge as 18 feet at the 
bottom of the tubes abo-ye high 
water : that over the IMenai Strait^ 
called the * Britannia’ Bridge, 102 
feet above the same level. Ine 
Albert Bridge over the Tamar, built 
bv Mr. Brunei, is a tubular bridge 
o? a different description. The road- 
way is suspended from a curved 
tube, instead of passing through a 
straight tube. 

Tudor Badges. The badges of the 
house of Tudor were either assumed 
or derived from descent or alliance ; 
the red rose was the peculiar dis- 
tinction of the house of Lancaster, 
and was home by Heno’' 'V'H. as 
Farl of Richmond. The portcidlis 
was the badge of the Beaufort 
branch of the same family, assumed 
hv the descendants of John of 
G^lient, bom in the castle of Beau- 
fort j and agreeably to heraldic 


simplicity, a part of the castle, its 
most prominent feature, -^vas depict- 
ed for the -w^hole. The tleur-de-iis 
was also a badge of the hou.se of 
Lancaster, and was introduced, to- 
gether writh the rose, in the border 
of Henry’s arms, as Earl of Rich- 
mond. Descendeil from Cadwalla- 
der, the last of the British kings, 
and deriving from him the name 
of Tudor, he assumed the badge of 
the red dragon, ' Cadwallader’s cn- 
sifirn. After the battle of Loswortli 
Fkld, Henry took as a badge the 
hawthorn bush, crowned, in allu- 
sion to the circumstance of the 
crown being found in a hedge, 
"whence it was taken and placed on 
his head. The red rose, or rose of 
Lancaster, he placed on the sun- 
beams, as the w'hite rose had been 
by the head of the house of York. 
This monarch assumed the Tudor 
rose, or the red rose charged ■with 
the white, as emblematical of Ins 
united claims to tlie throne by 
his marriage with Elizabeth, the 
daughter and sole heir of Edward 
IV. Upon the marriage of Prince 
Arthur with Catherine of Arragon, 
he adopted, in compliment to her, 
the badges of her house. The castle 
was an ancient badge of the house 
of Granada. The sheaf of arrows 
was assumed by the house 
ragon on the conquest of Gra- 
nada, "which had been achieved by 
the superiority of the Arragon^e 
archers. The rose dimidiated with 
the pomegranate was adopted as 
being symbolical of the junction or 
England and Spain. The phoenix 
in flames was assumed by Laward 
VI., in allusion to the particular 
nature of his birth, and was granted 
by him to the family of Seymour, 
A white falcon, crowned, and hold- 
ing a sceptre, was assumed by Queen 
Anne Boleyn as her peculiar badge, 
and was continued by her daughter. 
Queen Elizabeth. The harp, an an- 
cient badge of Ireland, was used by 
Queen Elizabeth. The rose envi- 
roned by the garter, with its motto, 
was a badge of several branches of 
the Tudor family. All these badges 
were represented crowned, when 
borne by the monarch, and were 
occasionally placed, between the 
royal supporters. 
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Tudor Style of Arcliitecttire, u 
oontiimation of the Perpeodicular . 
Stylo, merginf!^ into a pecnliariiy in 
the time of Henry TIII^ when it 
was much applied to domestic pur- , 
poses and to edifices for collegiate j 
halls, and several foundations fori 
educational and charitable uses, thus i 
appropriating the proceeds of mo- j 
nastic revenues. The mansions of! 
the Tudor period usually consisted 
of an inner and base court, between 
which stood the gate-house. The 
principal apartments were the great 
chamber, or room of assembly, the 
hall, the chapel, the gallery for 
amusements, on an upper story, 
running the whole length of the 
principal side of the quadrangle, and 
the summer and winter parlours. 
C)f quadrangular houses, the seats of 
the Bishops of Carlisle, Cowdry, 
Ilalmakcr, etc., may be taken as 
fair examples. In a work entitled 
* Studies of Ancient Houses^ (a book 
of a convenient size and price) are 
some fine examples in this style, but 
of a smaller kind. Very many 
splendid examples of larger dimen- 
sions of halls, mansions, etc., still 
exist scattered over the country'. 

Tue-iron, Tuiron, Tuarn, in me- 
taliurffif, the twj^er or blast-hole of 
the blast-fnrnace is so called in old 
books. 

Tufa, a calcareous earth, composed of 
broken and concreted shells, or the 
deposit from water impregnated 
with lime. 

Tugs, in mining, hoops of iron fastened 
to the covers to which the tackles 
are affixed. 

Tugs, steam, small steam-vessels 
employed in towing other craft. 

Tulip-wood, the striped rose- cdoured 
wood of certain trees growing in 
Australia ; it soon fades ; it is used 
in turnery and Tunbridge ware. 

Tumbling-home* in nautical lan- 
guage, the falling into midships of 
the top-side above the main breadth, 
to bring the upper deck guns nearer 
the centre of the ship. 

Tumbrel, a covered military cart, 
to convey ammunition, tools, etc. 

Tumbril, formerly a machine for the 
epunisbment of scolding women, con- 
sisting of a chair attached to a long 
pole. 

Tummals, in mining, a great quan- 


tity or heaps, usually of waste; 
no" doubt it is a corruption of 
‘tumulus.* , . 

Tumulus, aheap, or mound of earth, 

. sometimes called a barrow, used for 
the burial of' the dead previous^ to 
the. Eoman invasion of Britaici 
and probably during Roman oc- 
cupation* ■ ' „ 

Tungstate, a combination of tungstic 
■ ■ acid (oxide of tungsten) with an 
alkali or earth. 

Tungsten* a white, hard, brittle 
metal procured from tungstate of 
lime. It is sometimes called H’ojf- 
rmniitm, 

Turbith, or Turpith mineral 
(€lueen’s. yellow) is subsulphate 
of mercury, of a beautiful lemon- 
yellow colour, but so liable to change 
by the action of light or impure air, 
that, notwithstanding it has been 
sometimes employed, it cannot be 
used safely. 

Turf, or Peat. Turf is a name not 
unfrequciitly applied to the matted 
roots of grasses, but strictly it is the 
same as peat. It is found in bogs, in 
horizontal layers from 10 to 30 feet 
in thickness ; sometimes in the form 
of a blackish-brown mud; sometimes 
it is a dark peaty mass, and often a 
combination of roots and stalks of 
plants: frequently the turf layers 
interchange with layers of sand or 
clay. It is in all cases due to 
the growth of certain moss-iike 
plants {Sphagnum) their rapid 
decay. 

Turkey-red. A dye of very 
rich colour, obtained from the 
madders. 

Turnbull’s blue (ferricyanide of 
iron). Professor Graham’s account 
of this variety of Prussian blue is 
nearly as follows : — It is formed by 
adding ferricyanide of potassium 
(red prussiate of potash) to a pro- 
tosalfc of iron ; it results from the 
substitution of three equivalents of 
iron for three equivalents of potas- 
sium. The same blue precipitate 
may be obtained by adding to a 
protosalfc of iron a mixture of yel- 
low prussiate of potash, chloride of 
soda, and hydrochloric acid. The 
tint of this blue is lighter and more 
delicate than that of Prussian blue. 
It is occasionally used by the calico- 
printer, who mixes it with per- 
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cliloride of tin, and prints the mix- 
ture, which is in a great measure 
soluble, upon Turkey-red cloth, 
raising the blue colour afterwards 
bv passing the .cloth through a so-, 
lution of chloride of lime, contain- 
ing an excess of lime. The chief 
obiect of this operation is to dis- 
charge the red and produce white 
patterns, where tartaric acid is 
printed upon the cloth; but it has 
also the effect incidentally of pre- 
cipitating the blue pigment and per- 
oxide of tin together on the cloth, by 
peutraiising the chlorine ofthe per- 
chlorideoftin. This blue is believed 
to resist the action of alkalis longer 
than ordinary Prussian blue. 
Turner’s yellow, Cassel yellow. 
Patent yellow. This is an oxy- 
chloride of lead, which may be pre- 
pared by different processes : when 
litharge or the protoxide of lead is 
acted upon by a solution of common 
salt, there are fonned, soda, which 
remains dissolved, and a white com- 
pound, which is hydrated oxychlo- 
ride of lead ; and this, when heated, 
loses water, becomes of a yellow 
colour, and is the compound re- 
quired. It is composed nearly of 
one part of chloride and nine parts 
of oxide of lead: it may ^so be 
obtained bv heating chlonde and 
oxide of lead together in the requi- 
site proportions, or by heating a 
mixture of one part of bydrochlo- 
rate of ammonia with ten parts of 
protoxide of lead. In fusing these 
compounds it is requisite to he ex- 
tremely careful to avoid any admix- 
ture of carbonaceous or combustible 
matter, as that %vould reduce a por- 
tion of the oxide of lead to its 
metallic state, and thus injure the 
colour of the product. _ 

Turning off, in Boap-mahng^ when 
the soap piled in the warehouses 

changes colour by exposure to the air. 

Turning tools. These are 
classes, viz. hand- tools and tools 
fixed in the slide-rest. Of the 
former, the principal are the heel- 
tool. graver, planisher, gouge, and 
chisel ; there are many ethers which 
however are but modifications of 
these, and are required only in par- 
ticular cases. 

The slide-rest tools are distin- 
gnished by the same names as the 


hand-tools, but vary from them 
slightly in the forms of their cutting 
parts, which in the hand-tools are in 
general rather broader, in order that 
the part to be cut away may be 
acted on as long as possible before 
shifting the tool ; for forward motion 
is in their case continuous only for 
the short period while the cutting 
edge can be brought to bear on the 
material without shifting fori^rd 
the resting point of the tool. The 
face or front edge of the tool shoidd 
in every case he nearly perpendicular 
to the horizontal diameter of the 
work, but a small difference is re- 
quired for clearance. 

The angle of the cutting edge 
shonld be more or less acute, ac- 
cording to the nature of the mate- 
rial to be turned; in general, the 
softer and more uniform the mate- 
rial, the more acute should he the 
angle: for wood, it should be very 
acute, and for iron and steel less 
acute. The velocity with which 
the work is made to revolve must 
also be adapted to the material, and 
must be such that the tool may take 
the greatest effect consistent with 
the preserv'^ation of its cutting edge. 

The hardening and tempenng of 
turning tools require much expe- 
rience on the part of the workman ; 
for although they may be of the 
best possible shape, they are wor^ 
than useless unless properly hard- 
ened. The general process of 
hardening and tempering tools is 
as follows: The cutting end of the 
tool is slowly heated in a clear fire, 
and when of a light red heat xa 
cooled quickly in water ; it is then 
very hard and brittle, and requires 
tempering or reducing to the prcH 
per degree of hardness; to effect 
this, it is necessary to brighten the 
part, so that a change of colour 
maj’" be readily observed, and then 
place it upon a red-hot bar ; when; 
it has become heated to a certain 
degree by contact, the bright part 
will have a pale straw-colour ; this 
gradually deepens, and when it has 
arrived at the requisite depth pf 
tint, the tool is removed and again 
cooled, after which it is fit for u«te* 
(See also the article Tools,) ^ ^ 
Turnsole, a colour used in painting j 
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i’ttrn-table, a eircxjiat table, with 
cross-raib fixed oa its sarface, sap- 
ported by rollers, and capable of 
bein^ turned on a central pivot: 
nscfi for moving a railway carriage 
from one line of rails to another. 
Turpentine, a name given to a liquid 
or soft solid product of coniferous 
plants, and of the Pistachia Terebin- 
ihm.^ Spirit of turpentine is the es- 
sential oil distilled from the crude 
turpentine. 

Turquoise, a bluish-green gem much 
used in jewellery. The finest kinds 
come from Persia, They Tivere also 
discovered by Major MacDonnell in 
the Syrian mountains, where he em- 
ployed the Arabs in extracting them? 
very fine specimens were brought by 
him to this country. The turquoise 
hi comparatively soft, and is an 
amorphous form of hydrated phos- 
f»hate of alumina. 

Turret, a small tower attached to and 
forming part of another tower, or 
placed at the angles of a church or 
public building, especially in the style 
of Tudor architecture. 

Turtle shell, the shell of the turtle. 
It is polished and used for ornamen- 
tal purposes. 

Tuscan Style of Architecture. 
This originated in the north of Italy, 
on the first revival of the arts in the 
free cities, and beyond which it has 
never yet travelled, except in some 
examples which were introduced by 
Inigo Jones in the first church of St. 

, Covent Garden, and by Sir 
Christopher Wren in porticoes at 
St. Paul’s cathedral, London. It 
IS a simpler variety of the Doric, 
with unfluted columns and without 
trigiyphs. 

Tutenag, another name forPackfona, 
Tuydre. ^ A blast pipe. The shape 
and position of the tuyere at a blast 
furnace require considerable atten- 
tion, since the duration of the blast 
regulates the action of the heat. The 
chief purpose of the metallic tuyhre 
is the preservation of the fire-proof 
hearthstones j the direction and 
form of the blast are also of much 
importance. This protection of 
the hearth is accomplished, in some 
smeasure, by making a coating of ' 
fire-clay in the tnybrc-hole which is 
cut in tho hearthstones. By this 
aaean^ constant attendance, and re- , 


peated renewal with clay, the tuyere 
may be maintained unimpaired. 

Twitch, in mining^ places where the 
vein becomes very narrow. 

Tye, in mming^ the point where tw'o 
veins cross each other. 

Tying, in mining^ the term for one of 
the processes in washing ores. 

: Tymp, in metaUurgij^ a long rect- 
angular casting of iron, placed upon 
the ‘t}Tiip-arch’ at the top of the 
hearth of a blast-furnace. It gene- 
pliy^has a wrought iron . tube in . Its 
interior, through wliich cold w'ater 
is kept circulating it is then called 
a water-tymp. 

Tympan of an arcli, a triangular 
space or table, in the corners or sides 
of an arch, usually hollowed, and 
enriched with branches of laurel, 
olive, oak, etc., and sometimes with 
emblematical figures. 

Tympanum, the triangular panel of 
the fastigium of any building com- 
prehended between its corona and 
that of the entablature: the pinels 
of a framed door were called /ym- 
pam by the Roraans. 

Typhoon is a name frequently ap- 
plied to a tropical storm : it is also 
given to the hot winds which occa- 
sionally blow with great violence in 
Africa, Syria, Arabia, and Persia ; 
and which are felt, though rarely 
and with much diminished force, 
in the southern parts of Italy and 
Spain. The sirocco of Egypt and 
the coasts of the Mediterranean, the 
simoom of Arabia, and the harmattan 
of the coast of Guinea, are under- 
stood to be so many designations 
of the typhoon ; all "of tliem being 
supposed to originate in the same 
cause, with modifications depending 
merely on the nature of the particles 
exhaled from the ground in the dif- 
ferent countries. Tliey are also said 
to cause water-spouts at sea. 


UHage. The ullage of a cask signi- 
fies its being only part full, or part 
of Its capacity occupied or unoccu- 
pied: but only two situations of the 
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cask are taken into copsideration, 
Tiaiiielv'y ijT.'og and standing", 

IHtrainarine, XiansToliiiG, or Asur©, 
is prepared from the lapis lazuli^ a 
precious stone found principaliy in 
Persia and Siberia. It is the most 
celebrated of all modem pigments, 
and, from its name and attributes, 
is probably the same as the no less 
celebrated Armenian blue, or ct/anus 
of the ancients. . Of the latter, Theo- . 
phrastus informs ns that the honour 
of inventing its factitions preparation 
was ascribed in the Egyptian annals 

to one of their kings. Ultramarine 
was so highly prized, that the Phoe- 
nicians paid their tribute in it, and 
it was given in presents to princes; 
hence it was a common practice, in 
those times, to coiinterieit it. It is now 
manufactured artidciaily on a large 
scale bv roasting alumina, sulphur, 
and iron together. The artificial 
y»roducfc is in every respect equal to 
the natural one, and it can be pro- 
duced for a few pence the pound, 
whereas the natural product costs 
as many guineas. 

Untramariue aslies (mineral gray) 
are the residue of iapis lazuli from 
which ultramarine has been ex- 
tracted, and vary in colour from 
dull gray to blue. Although not 
cfyual in beauty, and inferior in 
strength of colour, to ultramarine, 
they are extremely useful pigments, 
affording grays much more pure i 
and tender than such as are com- 
posed of black and white, or other 
blues, and better suited to the 
pearly tints of flesh, foliage, the 
grays of skins, the shadows of dra- 
peries, etc., in which the old masters 
w'cre wont to employ them. Ul- 
tramarine broken with black and 
white, etc., produces the same ef- 
fect, and is thus sometimes car- 
ried tliroughout the colouring of a 
picture, the brighter sorts of ul- 
tramarine ashes are more properly 
pule ultramarines, and of the class 
of blue; the inferior are called 
mineral gray. 

Umber, commonly called itaza Umber, 
is a natural ochre, said to have been 
first obtained from ancient Umbria, 
now Spoleto, in Italy. It is found 
also in England, and in most parts 
of the world; but that which is 
brought from Cyprus, under the 


name of Turkish Umber, is the best* 
It is of a brown citrine colour, semi- 
opaque, has ail the properties of good 
ochr^ is perfectly durable both in 
water and oil and one of the best 
drying colours we possess : it injures 
no other good pigment vtdth which it 
may be mixed, 

Undecagon, a polygon of eleven 
sides. 

Undercroft, a subterraneous apart- 
ment or crypt. , . 

Underlay, m ^ 

mine hades — inclines from a perpen- 
dicular line — it is said to underlay. 

Underlay sbaffc, a shaft sunk or the 
course of a lode. 

Underlayer, in mining, a perpen- 
dicular shaft sunk to cut an under- 
lajdng lode at any required depth. 

Undershot wheel, in hydraulics, a 
wheel with a number of flat boards,, 
which receive the impulse of the 
water conveyed to the lowest part 
of the wheel "by an inclined canal. 

Unguents, compositions of grease 
of various kinds used to prevent 
friction. Unguents should be thick 
for heavy pressures, and thin for 
light pressures. Water may be 
used as an unguent on surfac^ of 
w«K>d or leather. Oils, especially 
animal oils, are commonly us^* 
Soapy Unguents are made of oil, 
alkali, and water, and are much used 
for lubricating railway carnage 

Uniform motion. The velocity of a 
moving body is said to be uniform 
when the body passes over equal 
spaces in equal times.^ 

Union screws or joints, in loco» 
motive engines, the brass unions for 
connecting the elastic bore-pipe of 
the tender to the feed-pipe of the 
engine ; smaller ones also connect 
the tender steam-pipe with the feed- 
pipe and with the boiler. The feed- 
pipe is likewise attached to the 
lower end of the pump by a large 
union screw. 

Unit of work. The measure of any 
amount of work is the work done 
where a pressure of 1 lb. is exerted 
through 1 foot, the pressure acting 
in the direction in which the 
is described. If instead of 1 ^ 
being moved through 1 foot, it bo 
moved through 2 feet, it is clear that 

I the work is doubled, or that two units 
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of workliave been dona'.' The differ- 
ence between the aggregate workdone 
upon a machine during anj.-Mme by 
tlKAe forces which tend to accelerate 
the motion, and the aggregate work, 
during the same time, of those which 
tend to retard the motion, is equal 
to the aggregate number of tmite of 
work accumulated in the moving 
parts of the machine during that 
time, if the former aggregate ex- 
ceed the latter, and lost by them 
during that time, if the former , 
aggregate fall short of the latter. ; 

in reference to the unit of time, ; 
the unit of mechanical power has 
i)een assumed to he 1 lb. raised 1 ft. 
high, and 1 minute as the unit of 
time 5 the unit of work will therefore 
be represented by 1 lb. raised 1 foot 
high in 1 minute. Xow, it is as- 
sumed that a horse is capable of 
doing 33,000 such units of work, i.e. 
that he is capable of raising 33,000 lbs. 

1 foot high in a minute, or 1 lb. 
33,000 feet high ; and this is called 
a horse's power, and is the unit of 
work in reference to the unit of time 
commonly used in this country. 
The unit of heat, of course, enters 
into the calculation of all physical 
work, as affecting all material IxKiies 
in respect to mass or weight. The 
French unit of heat (called a caloric) 
is the amount necessary to raise one 
kilogramme (2*2046215 lbs.) of 
water, P Centigrade in temperature, 
strictly fi*om 0® C. to 1® C. Our 
mechanical unit, the foot-pound, is 
the force needed to raise one pound 
weight one foot above the earth. 
In France the kilogramrafetre is the 
unit, being the force necessary to 
raise the kff ogramme to a height of 
one mbtre, and is equivalent to 7*233 
foot-pounds. 

Unity, a term used in art to ex- 
press the harmony or balancing of 
colour or composition, harmonious 

effect.. 

Universal chnek, a circular plate to 
screw on the mandril of a lathe, and 
hold a nut or any small piece of 
metal to be bored : in the plate are 
two or more radial slots, fitted by 
the jaws or pieces which project from 
the face of the chuck, moved by 
screws towards the centre anid 
tightmed upon the nut 

Unmoor, m nemgatUmt to reduce a 


ship to the state of ndingby asiagh 
anchor and cable. 

Unship, to remove anything out of f 
ship. 

Uraninoa, a metal discovered by 
Klaproth, and named by him after 
the planet Uranus. It is a whitish 
metal. Feroxide of^ uranium is 
used to give a greenish colour to 
glass, and a suboxitie produces an 
intense black which is used in porce-' 
lain painting. The ore pitch-blende 
is a proto-peroxide of uranium. 

Urn, an ancient utensil, used for a 
variety of purposes ; sometimes as 
the receptacle of lots or for votes at 
the public election of magistrates ; 
but its greatest and most frequent 
use vras as a receptacle for the ashes 
of the dead after their bodies were 
burnt. These urns were sometimes 
kept in houses, and also put under 
tombstones, or within vaults or 
graves. Urns and similar vessels 
have been found in the burial places 
of the ancient Britons. In modern 
times, the urn is an utensil of do- 
mestic use. 
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Vacuum, a vacuity or space unoccu- 
pied by matter ; in pneumatics, 
the vacuum caused by an air-pump, 
which is a degree *of rarefaction 
sufficient to suspend the ordinary 
effects of the atmosphere. 

Vacuum-pump, a pump connected to 
the boiler of a marine engine, for 
charging the boiler with w'ater 
from the sea by discharging the air, 
causing the water to rise within the 
boiler, from the pressure of the 
atmosphere without ; by this means 
much labour and time are saved, 
which would otherwise be expended 
in lifting the vats. 

Vair, a term in heraldry, being a fur 
composed of four distinct colours; 
argent, gules, or, and sable. 

VaJouia, the acorn of the Qmreus 
JEgilops, the great prickly cupp»>d 
oak, used for tanning certain lamb 
of leather. 
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Valve, in hjdrmdicSf etc^ a lid con- 
trived to open one way, to admit a 
fluid into a tube, but whxcb shuts 
when pressed from the other, to pre- 
vent its return. In ajiatomy, a kina 
of membrane which opens in certain 
vessels to admit the blood, and shuts 
to prevent its regress.^ 

Valves, in blast machines^ are essen- 
tial in bhist-conducting pipes lipt, 

for shutting up the blast entirely; 
sccondlv, for diminishing and in- 
creasing it at pleasure. The farst 
kind is needed where the blast is 
generated, for various purposes, by 
the same blast machine. 1 he valves 
in use are, the sliding, the conical, 
and the trundle. Tlie two first- 
named are but little employed. If 
well made, the latter land of valve 
is very useful. At one end it has a 
handle, and, in many instances, a 
graded scale, which indicates the 
amount of air which passes through 
the valve, or, in other words, it 
shows the opening of the valve. At 
each tuyere or nozzle a valve is 
required, which serves either to shut 
off the blast entirely, or to regulate 
the passage of whatever amount is 
needed. At the nozzle-valve, a 
scale is very useful, partly for the 
purpose of adjusting the blast, and 
partly for that of fastening the 
handle of the valve, and keeping it 
in a certain position. 

The laws which govern the con- 
struction of blast-pipes, valves, and 
tuybres, are summarily as follows: 
The interior of the blast conductors 
should be as smooth as possible, 
as an uneven sui*fiice causes great 
friction. The friction of the air is 
proportional to the length of the 
pipe, and to the density of the air 
which passes through it. It is 
proportional to the square of the 
speed of the air, and the reverse of 
the square of the diameter of the 
pipe. Obstructions caused by short 
bends in such pipes are inversely 

proportional to the angle of the bend, 

and are governed by the laws of 
hydrostatics. Sudden contractions 
and expansions of the pipe occasion 
a whirling disturbance in the current 
of the air— a loss of poweiv or, what 
is the same, of blast. 

Valve, Safety, a valve in a steam- 
engine, to obviate the danger of 




explosion, by allowing the steam to 
escape when the pressure is raised 

beyond a certain weight. 

Valve-seat, the fiat or conical surface 
upon which a valve rests. 

Van, in mining, to wash or cleanse a 
small portion of ore in a shovel. 

Vanadium, a metal discovered in 
by Sefstrbne* It has been found lu 
ores of iron and lead, and in the 
slags of the reducing furnaces^ot 
Taberg in Sw^edcu. (See Metals^y 

Vandyke Brown, a pigment hardly 
less celebrated than the great 
paint', whose name it bears, is a 
species of peat or bog-earth, of a 
fine deep semi-transparent brown 
colour. The pigment so much es- 
teemed and used by Vandyke is 
said to have been brought from 

Cassel; and this seems to be justi- 
fied by a comparison of Oassei 
earth with the browns of his pic- 
tures. The Vandyke browns m 
use at present appear to_ be terrene 
pigments of a similar kind, punhed 
bv grinding and wasliing over ; they 
vary sometinies in hue, and lu de- 
gree of drying in oil, which they 
in general do tardily, owing to their 
bituminous nature, but are _goou. 
browns of powerful body, and are 

durable both in water and oil. ^ 

Vane, or Wind-vane, in navigatwHf 
a thin slip of bunting; a string of 
feathers, etc., stuck up to wind- 
ward, to show the direction ot the 
wind. , . „ 

Vanes. In Europe, the custom ot 
placing vanes on church steeples is 
very old ; and, as they were made 
in the figure of a cock, they have 
been thence denominated weather- 
cocks. 

Vanishing point, 
the lines running h 
tion converge to^ a point, ana _ 
point where the lines meet is called 
the vanishing point. 

Vanning, in mining, the process of as* 
certaining the quantity of tin, in any 
substance supposed to contain it. 
Vanning shovel, the shovel upon 
which the powdered tin ore is vanned 
or washed. 

Vaporisation, The presence of mois- 
ture in the air is accounted for by 
a modification of the process of 
vaporisation. Water evaporates, or 
Is converted into steam (by steam 
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we limmean the elastic vapour of 
water, which is always invisible j 
that wiiicb. is commonly cal,M steam, 
but properly cloud, is” liquid water 
in a finely divided or powdered 
state, wafted like dust by currents 
of air, or of steam properly so 
called) at all temperatures, until 
the wiiole space above it, whether 
containing’ air or not, is pervaded 
with watery vapour of a certain 
fixed density and elasticity, de- 
pending on the temperature, and 
connected therewith by certain 
la’ws. The elasticity or expansive 
tendency of a fluid Is estimated by 
the number of pounds or ounces 
■with which it presses on each 
square inch of surface that it 
touches; or hy the number of 
inches of mercury that it will sup- 
port, as in a barometer. 

Steam can exist at any given 
temperature, and of such density 
as to have a certain fixed pressure, 
and no more ; and (if there be 
water enough present)^ steam will 
be accumulated till it has this 
density; but no more can then 
be accumulated without raising 
the temperature: and if the tem- 
perature be lowered, a portion of 
the steam will immediately become 
water, so that (occupying in this 
state some thousands of times less 
space than before) it may leave room 
for the remaining vapour to expand, 
till its expansive force is reduced 
to that which the new temperature 
can support. The pressure of steam 
is therefore always the same at the 
same temperature. At 212^ its 
elastic force is equal to that of the 
atmosphere, and it will support a 
column of mercury 30 inches high, 
which is the reason that boiling 
requires this temperature in the 
open air, when the barometer is at 
SO inches ; but rather less or more, 
when the barometer stands lower 
or higher. Above this temperature 
it becomes high-pressure steam, 
which at 220° wdll support nearly 
35 inches of mercury; at 230°, 
nearly 42 inches, and so on. But 
the steam which is thrown off 
from the waters of the earth, from 
damp soil, from the foliage of plants, 
and even from ice and snow, has 
but a verj^ small pressure. Steam 


at 32 ° will support only 0*200 of 
an inch of mercuiy ; at 40 °, 0*263 
of an inch ; at 50 °, 0*375 of an Inch; 
at 60 °, 0 * 524 , or rather more than 
half an inch of mercun"; at 80 °, 
it will support one inch, and so on. 
When the air contains as much 
vapour as can exist at the existing 
temperature, it is said to be satu- 
rated. If in this state it experience 
the smallest reduction of tempera- 
ture, some of the vapour must im- 
mediately become liquid, assuming 
the form of cloud, . fog, ' or rain. 
These effects depend on the cooling 
of the air below the temperature 
necessary to retain all its %mpour. 
But when a solid body is cooled be- 
low this temperature ( the air remain- 
ing above it), a different kind of 
deposition occurs, called dew, which 
does not fall in drops from the air, 
but grows, as it were, on the solid. 
Dr. Wells proved, by a most com- 
plete investigation of this subject, 
that instead of dew cooling bodies, 
as commonly supposed, it is tbeir 
cooling which causes dew; and its 
formation often mitigates the cold, 
by the heat previously latent, which 
the steam ^ves out on condensing 
into water. The degree of heat at 
which dew begins to be formed is 
called the dew-point, and instru- 
ments called hygrometers have been 
invented to measure it. The differ- 
ence between the temperature of the 
dew-point and the temperature of 
the atmosphere indicates the degree 
of dryness, which in this country 
seldom reaches 30°; that is, the 
temperature of the earth necessary 
to condense the vapour of the air 
is seldom 30° below the temperature 
of the air. In India it has been 
knowm to be 61° below it, and in 
Africa probably lower still. 

If, while dew is forming, the earth 
continues to cool down until it 
reaches the freezing-point, hoar-frost 
is formed. The beautiful figures 
seen in winter on the inner surface of 
window-panes, cooled by the external 
air, are produced by these cold sur- 
faces condensing the moisture of the 
warmer air writhin. 

Tarry, aterminheralclry, denoting the 
mixture of argent and azure together. 

Vaxvicite, an ore of manganese found 
in Warwickshire. 
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Fatj a wooden tub, used to wash ores 
in ; a working tub of any kind j a 
large tub used by brewers. 

Vault, in. architecture^ an arched roof, 
so contrived as that the several 
stones by their disposition shall sup- 
port each other. 

Veering, or Wearing, m namgatbn, 
the operation to which a ship, in 
changing her course from one board 
to the other, turns her stern to wind- 
ward, in opposition to tacking, where- 
in the bow’ is turned to the wdnd and 

■ the stern to leeward. 

Vehicle, Medium, a term used in 
art to denote the liquid used hy 
artists to apply their colours; in 
ivater-coloiir painting w'ater is the 
vehicle ; in oii-paintlng, oil (of which 
many kinds are usedyis the vehicle. 

Vein,*^a course of metal in a mine : a 
rake min is a vein inclined from the 
perpendicular ; a pipe vein is really 
a pipe or hole tilled in with ore. 

Vein stuff', bi mining* (See Blatrix^ 
The non-metalliferous matter foiiaa 
in a vein or lode, or, more strictly 
speaking, the matter wiiich is of no 
use to the miner. 

Veins have been formed by the 
filling up of cracks or dssuresin rocks 
with metalliferous and non-metaili- 
ferous matter, or matter, rather, 
which contains no metal the object 
of extraction to the miner. Such 
matter is termed vein stuffs matrix^ 
or gangue. 

Velatura, glazing a picture, by rub- 
bing the colour on with the hand, so 
as to cover thinly the w*hole surface 
of the picture ; this mode was much 
jiractised by the early Italian 
painters. 

Vellum, parchment made from the 
skin of calves and kids. 

Velocimeter, an apparatus for mea- 
suring the rate of speed of machinery. 
When the velocity is uniform, the 
instrument is merely a measurer of 
distance ; but this is not the case 
with a variable velocity, which re- 
quires a much more elaborate con- 
trivance for its estimation. Such a 
velocity-measurer wms constructed 
by Braguet, of Paris, under the di- 
rection of M. Morin, the principle 
of which may be briefly explained 
as follows: a circular disc, covered 
with card or paper, is made to re- 
volve with a uniform motion by 


means of clock-work, regulated by 
air-vanes ; upton this disc, a revolv- 
ing penc3, whose motion is caused 
by and corresponds with that of the 
body whose varmhle velocity is to be 
measured, describes a curved line; 
and from this curve, which results 
from a combination of the variable 
with the uniform motion, the velocity 
may be easily ascertained by pro- 
cesses and formulie adapted to the 
purpose. One of these cards, with the 
curve traced on it by the piston of the 
Cornish steam-engine at Old Ford, 
is engraved in the ‘ Transactions of 
the British Association for the ..Ad- 
vancement of Science.’ This beau- 
tiful and ingenious contrivance, by 
which spaces described in the ten- 
thousandth part of a second niay 
be easily discerned, is the invention 
of M. Poncelet, and wus carried 
into execution by M. Morin. 

The instrument, w’hen put in 
order, wras first tried at King’s 
College, London, a variable morion 
being given by a small carriage 
made to descend an inclined plane. 
The correspondence of tiie velocity 
shown by the machine with that 
deduced by the known laws of dy- 
namics, was such as to give great 
confidence in its accux'acy. After a 
few minor alterations, suggested by 
frequent trials, it was removed to 
the East London Water-Works, and 
attached to the Cornish engine at 
work there, from which severa 
diagrams w’ere taken ; and the 
velocities calculated from these have 
been expressed in the form of geo- 
metrical curves, whose abseissaj 
represent the spaces passed over by 
the piston of the engine, and whose 
ordinates indicate the corresponaing 
velocities at the different points of 
the stroke. 

Velocipede, a carriage which is 
capable of being propelled along a 
road by the muscular power of the 
rider acting upon treadles or levers 
which communicate with a cranked 
wheel axle. 

Velocity^ in dynamics^ is the ratio 
of the quantity of linear extension 
that has been passed over in a cer- 
tain portion of time ; orit is the ratio 
of the time that has been employed 
in moving along a detmninate ex- 
teassiom 
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Wliea a tarn ascends verticallr, 
ilia Telocity is reduced to about one* 
lialf of his horizontal velocity, indi- 
cating that he acts against a* double 
wifttance; therefore, when a man 
ascending a kdckr carries a load, 
the maximum effect will take place 
when liis ascending velocity is 
about one-fourtli of the velocity he 
can wMik horizontally without a 
ioad., 

A man of ordinary strength will 
not be aok to walk, "unloaded, at a 
quicker rate than Bh miles an hour, 
if this exertion is to be continued for 
10 hours e%’eiy day. Indeed, those 
who examine" the" subject with a 
view to a fair average, will find this 
to be about the extreme velocity 
that can be continued, without iii- 
iury, for any considerable time; 
therefore a man ought to move with 
half this velocity to produce a maxi- 
mum effect ; that is, at the rate of 
If mile an hour, which is about '2h 
feet per second. 

But this supposes the whole load to 
be the useful effect, whereas part of 
it mast consist of the apparatus em- 
ployed to carry it, or the friction of 
the intermediate machine, or other 
circumstances of a like nature. 
About one-fifth of the velocity niav 
be considered equivalent, at an 
average, to the force lost in friction, 
etc., in all cases; in many it will 
exceed one-fifth. Hence the maxi- 
mum of usual effect will take place 
when the velocity is 2 feet per se- 
cond, or about 11 furlongs an 
hour, continued for ten hours each 
day* 

"Jsmeaton is said to have made 
numerous comparisons, from which 
he concluded that the mechanical 
a is equivalent to 
d,/50 lbs. moving at the velocity of 
one foot per minute; and taking 
this average to be near the true 
one, as there is reason to conclude 
It is, we have 
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Therefore, we make the average me- 
chanical power of a man 31*36 lbs 
Snoving at the velocity of 2 feet 
per second, when the useful effect 
is the greatest possible; or half 
a cubic foot of water raised two j 


feet per second ; a very convenient 
expression of hydrortynaroical in-' 
quiries. . 

If a man ascend a vertical ladder, 
according to -a preceding remark, 
the velocity %vliich corresponds to the 
maximum of useful effect, will be 1 
foot per second, and the load double 
that which he carries horizontally ; 
consequently the average of useful 
effect is 62*5 lbs. raised one foot per 
second. 

Bricklayers’ labourers in London 
ascend ladders with a load of about 
80 ibs. besides the hod ; sometimes 
at the rate of one foot per second, 
but more frequent!}' about 9 inches 
per second. 

Ascending stairs is more trying 
to the muscles of the legs than 
ascending a ladder; and therefore 
the useful effect is less, till a per- 
son has become accustomed to this 
kind of labour: and it is also to be 
observed that the space moved over 
is increased, unnecessarily, except 
where the horizontal distance is part 
of the path over which the load is to 
be moved. 

The force of a horse is, at an 
average, about equal to that of six 
men, according to various estimates ; 
and the rate of travelling about tlie 
same, perhaps rather less than that 
of a man, when his exertion is con- 
tinued for 8 hours : consequently the 
velocity corresponding to the maxi- 
mum effect will be about 2^ feet per 
second. Whence, the average me- 
chanical power of a horse may be 
estimated at 187^ ibs moving with a 
velocity of 2^ feet per second, or 3 
cubic feet of wmter raised 2^ feet per 
second; the day’s work being 8 
hours. 

Telocity of motion. Tiie fullowing 
is a list of the velocities of moving 
bodies, extracted from Peschers 
* Elements of Pln-sics,’ etc. 

Feet per second 


Livers .... B~i 
A very rapid stream . . 13 

Wind (ordinary) • . 10 

Storm . . • , . 64 

Hurricane . . . 80-120 

Sound (through air) . , 1,100 

Sound (through metal) , 12,000 

Air into a vacuum 1,280 


Ball from air-gun (air con- 
densed 100 times) 
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MEsket-ball • * * 

Bille-ball (at most) . . 1,600 

Cannon-ball (24-pfmncler) , 2,450 

Earth’s rotation (at equator) 1,525 
^ centre (in Its orbit) 101,061 


Kaee-borse 
pigeon ■■■*■■ • 
Peregrine falcon 
Ocean steamer . 
Ki¥er steamers • 
Eailway train . 
Sailing vessel . 
Malay proa 

Light . < 

Electricity 


Mile? per hour 
60 

* . 20— SO 

• , 120 

. . 12 

. ■ • ■ 22 
. * SO 

• • 10 

. . 20 

Miles per second 
. 200,000 

, . 570,000 


Velvet-pairLting is the art of colour- 
ing on velvet with transparent liquid 
and other readily diluted colours, 
compounded and made up ivith 
various acids, alkalies, etc. accord- 
ing to their nature and qualities. 
Venetian Scliool. This school would 
have required no further illustra- 
tion from any other pen had Si- 
gnor Antonio" Zanctti, in his "work 
upon Venetian painting, included 
a more ample consideration of the 
artists of tiiat State. KidoM and 
lioschini also furnish copious ma- 
■■ .'terials. ■ , 

it is said that Antonello da 
Messina liaving been instructed in 
the secret of colouring in oils by 
Giovanni Van Eyck, in Flanders, 
received a public salary^ and then he 
divulged the method of painting in 
oils to the Venetian professors ; this 
appears from superscriptions attacln d 
10 his pictures to have taken place 
about the year 1474. 

The colours of these artists (those 
pivceding Titian and Giorgione) are 
simple and natural, though ^ not 
always in union, more especially 
with the ground, nor sufficiently 
broken by the chiaroscuro. 

In seeking the cause of their 
superiority it is to he remarked 
that it was a common practice in 
Titian’s time, to prepare with a 
ehalk-surface the altar-pieces and 
pictures which w'ere to be executed ; 
and that white ground, favourable 
to every variety of tint the painter 
could lay upon it, equally fa- 
voured the production of a certain 
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polish, ilorldity, and surprising 
transparency. 

The iiarmony of colours was 
not better understood by any other 
artists, insomuch that the mode of 
assimilating and of contrasting 
them, may be considenxl as the 
second source of the delightful and 
lively, so predominant in their 
works, and more especially in those 
of Titian and his contempor'irics. 

Such skill %vas not merely con- 
fined to the fleshy parts, in w'hose 
colour the discifdes of Titian have 
so far excelled every other school, 
it extended also to the drapery. 
I^or, indeed, there are no pieces 
of velvets, of stuffs, or of crapes, 
■which they did not imitate to per- 
fection, 

Titian Is universally considered 
the founder of tlie Venetian school 
of painting. Some of the x>rincipal 
masters of this school are — 


Giorgione . 
Sebastiano del 
Piombo • 
Pordenone . 
Titian 

Tintoretto . 
Jacopo da Ponle 
Paul Veronese 
Tiepolo 


. b. 1477, d. 1511* 

. b. 14^^5, d. 1547. 
. b. llH4,d. 1540, 
. b. 1477, d. 157{). 
. b. 1512, d. 1504. 
. b. 1510, d. 1592. 
. b. 15-28, d. 1581. 
. b. 1098, d. 1769. 


Venetian. Ked or Scarlet Oclare. 
True Venetian red is said to be a na- 
tive ochre, but the c<dours sold under 
this name are prepared artificially 
from sulphate of iron, or its r(*si- 
duum in the manufacturing of acids. 
They are ail of redder and derqjer 
hues than light red, are very per- 
manent, and have all the proper- 
ties of good ochres. Prussian red, 
EngKsli red, and rouge de Mars are 
other names for the same pigment. 

Venetian Wliite, a carefully pre^ 
pared carbonate of lead. 

Venice Turpentine, a liquid used by 
some artists as a glazing, but it is 
now general^ pronounced hurtful to 
the picture, and is not often used. 
It is obtained from thepmw hiryx. 

Ventilation and -waarming of 
b'nildings is a twofold purpose 
that should enter into the constiaic- 
tive design of all edifices intended 
for the residence or occasional con 
gr^ation of human beings. The 



mm vmmATm'E ahb waimik0 oe buildings, wxsm 


neeewity for ibis purpcro arises from 
tbe &ctth&t the breathing of air (as 
one of tfie functions of animal life) i 
muiers it unrit for re-inspiration, I 
the longs retaining the vital pro- 
perties and emitting the remainder, ] 
which consists of inijredients detri- 
mental to health, and even destruc- 
tive of life itself. In order to keep 
an apartment in a healthy and 
pleasant condition, fresh air should 
he constantly supplied at a tempe- 
rature from 60=^ to 65®, and the 
vitiated air should be as constantly 
removed ; and all the varied schemes 
which have been propounded for 
ventilating buildings have this com- 
mon purpose of constant supply and 
removal. The vitiated air, on being 
emitted from the mouth, has a tempe- 
rature between 80® and 90®; and as 
the universal effect of heat, mani- 
fested in the increase of temperature 
of the supply, GO® or 65® to 80® or 
90®, is to expand and enlighten, the 
vitiated air has a natural tendency to 
rise to the upper part of the room. 
Ti'o allow this action to proceed, it 
is evidently necessary that means 
for its escape to the top should be 
provided, and also that fresh air 
should be introduced at the lower 
portion of the apartment. The 
operation -would, however, be nulli- 
fied if the heated air, on emerging 
from the top of the room into a 
shaft or chimney intended to con- 
duct it away, were met by a down- 
ward current of cold air; and it has 
therefore been deemed advisable to 
provide not only such a shaft or 
chimney, but also some means, by 
stoves or other apparatus, of arti- 
ficially heating the air in the shaft 
and thus assisting the escape of the 
foul air. And further, in order to 
secure the constant accession of 
fresh air and give sufficient impulse 
to it to overcome any tendency that 
might be created to oppose its 
introduction by a retrograde move- 
ment of the atmosphere of the build- 
ing, means have been adopted of 
forcing tiiis fresh air in -with fans 
or bellows. But these two sets of 
apparatus have been seldom com- 
.bined. Those who have adopted the 
shaft have usually contemned the 
fen, trusting to the sucki:^ action 
of the former to draw off all the 


vitiated air, and concluding that 
frah air must enter as rapidly to 
fill its place; and, on, the other 
hand,, the adopters of the fan decry 
the addition of the heating appa- 
ratus in the shaft, and contend that 
its only effect is, to draw down foul 
air for its own supply, and to impede 
the upward currenUcreated by this 
fan. This effect, should be obviated 
in a well-acting apparatus, which 
would then doubtless assist the fan 
in promoting the continual passage 
of pure air throughout the building. 
The objection which has been- en- 
tertained against the use of the shaft 
■without the fan, or some other, 
adequate forcing apparatus, is well- 
founded on the well-known elasticity, 
of the atmosphere, by which it is 
susceptible of rarefaction to a con- 
siderable extent. The heated shaft 
consequently acts as a pump in 
sucking the warmed air upwards, 
and if no force is in action from 
below to drive this air upward by the 
pressure of fresh air entering the 
apartments, the atmosphere becomes 
rarefied to a degree which is both 
unpleasant and prejudicial to senti- 
ent existence. It is therefore essen- 
tial that the two processes of ex- 
haustion and supply shall proceed 
simultaneously, and be so regulated 
that no rarefaction shall be suffered 
in the air to be breathed. The pur- 
pose of warming the air in winter, 
and of cooling it in summer, that is, 
more properly, of attemperating it, 
should be sought, and may be at- 
tained conjointly with that of 
ventilation; and one of the best 
arrangements yet carried out for 
these combined objects is presented 
in the system adopted at the Keform 
Club-house in London. The supplj’-- 
ing apparatus there employed con- 
sists of a large fan which revolves 
rapidly in a cylindrical case, and is 
adapted to throw 11,000 cubic feet 
of air per minute into a spacious 
subterranean tunnel under the base- 
ment story of the building. Tliis 
fan is driven by a steam-engine of 
5-horse power, working expansively. 
It is placed in a vault in front of the 
building, and as it bums anthracite 
coal and cinders from the house 
flues, is not productive of any nui- 
sance or offensive smoke. The 
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steam of condeosation supplies three ITerde de Spagna, Ditto (see Bice). 
chests, constructed of cast-iron, with Verderer. A verderer is a Judicim 
the heat requisite for warming the officer of the king’s forest, • hosen 

building. Bach of these chests is a by the king’s writ and full county 

cube in foiun, and measures 3 feet of the same shire within which the 

externally, and is internally divided forest is, and sworn to maintain and 

into seven parallel cases, each 3 keep the assize of the forest, and also 

inches wide, and separated by alter- to view and receive, enrol the at- 

nate parallel spaces, of similar width, tachments and presentments of all 

for tiie passage of the air as it is manners of trespass of the forest, vert 

impelled by the fan. By this eco- and venison. It further appears that 

nomical arrangement, which thus in all the king’s forests there ought 

makes good use of the steam of to be four officers ‘ called Yerderers, 

condensation, 2 cwt. of fuel is suffi- which ought to be esquires or gentle- 

cieiit for working the engine during men of good account, abilitie, and 

twelve hours, tlie engine being living, which are wise and discreet 

besides available for pumping water men, and well learned in the lands 

for the purposes of the establish- of the forest.’ The real duties of 

ment, and raising coals to the the Yerderer— duties for which he 

several apartments on the upper was well remunerated,^ and from 

stories. Uiie air in passing through which he derived distinction — passed 

tlie cells between the steam cases away when ‘vert and venison’ 

is heated to a genial temperature ceased to exist, except as curious 

of from 75° to 85°, and thence tenns. When the Yerderer went 

enters a chamber of brickwork in forthwith sword and javelin to pro- 

the basement, from which it is ad- tect the king’s deer, the office was 

mitted into several distinct flues, doubtless one of a sufficiently arduous 

regulated by dialled valves or re- character, as marauders were plenti- 

gisters, and thus conducted in any ful and the law was weak. Later, 

required quantities to the several when the law became more powerful, 

apartments of the building. A stove and deer-stealers less numerous, the 

is placed in the top story, and is duties were limited to presiding 

formed as a rectangular chest of over a petty court which possessed 

cast-iron, contracted above into a no criminal jurisdiction, and investi- 

round pipe, which discharges the gated simple charges of trespass and 

burnt air and smoke into a series of robbery. The duties having ceased, 

horizontal cast-iron pipes, above 4 no emolument attaches to the office, 

inches in diameter, which traverse which confers a title only, the peculi- 

the room beneath the ceiling and arity of which, perhaps, is its chief 

terminate in a brick chimney. One attraction, and which possesses a 

advantage of such an apparatus as lustre from its having been borne by 

the one described would be that of worthy and illustrious families in 

introducing cool air during sultry the county, 

weather, for w'hich purpose it might Yerdetto, a green bice. (See Bice.') 
be readily adapted. Verdigris. (See Copper-green,) 

V 'entilator, a machine made to turn Yerditer. There is a blue verditer, 
■witii the wind, and placed in a wall called also cendres Ueu, which is 

or roof, in order to throw a due prepared by the decomposition of 

quantity of fresh air into a close a solution of nitrate of copper by 

apartment or a mine. lime, and a green verditer, verde di 

Ycntiirine, powdered gold used in ierru, which is a mixture of earthy 
japanning. matter wdth a native carbonate of 

Yerde An'tico, a green breccia. (See copper. The former is used more in 

Breccia.) house-painting than in the arte. 

Verde Btemo, a kind of neutral Yerdoy, a term in heraldry, applied 
verdigris, used either as a solid paint when a border is charged with 
or a glaze by the early Venetian leaves, fruits, and flowers, and like 

artists. It was of a beautiful dark vegetables, 

green colour. Verge, a rod, wand, or serjeant’a 

Verde de Miniera, Bice, which see. mace ; also the compass about the 
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Mill’s cci’uifc that bounds the jarls- 
dictioE of tkc lord steward of the 
Icing’s household, and of the coroner 
, of the hing's honse, and is accounted 
12 miles’ compass ; also a rod 
whereby one is admitted tenant, 
holding it in his hand and swear- 
ing fealty to the lord of the manor, 
and for that cause called tenant by 

the rerge. small ornamental 

shaft in (iuthic architecture. 

Vermietilated, chequered; contin- 
uous ; embroidered with several co- 
lours. 

Vermile, a cloth or napkin on which 
the face of Christ is depicted, de- 
rived from the incident related of 
St. Veronica. 

Termilion, a sulphuret of mercury, 
%vhich, previous to its being levi- 
gated, is called cinnabar. It is an 
ancient pigment, and is found in a 
native state, and produced artificially. 
Vermilion probably obtained its narne 
from resemblance* to or admixture 
with the beautiful though fugitive 
colours obtainetl from the vermes, 
or insects which yield carmine. 

Vernier, a graduated movable index, 
used for measuring minutely the 
parts of the space betureen the equi- 
distant divisions of a graduated scale. 

Verona Green, a mineral called also 
Green Earth. 

Versed sine of an arc, in geoTMtry, 
the portion of the diameter inter- 
cepted between the sine and the com- ! 
men cement of the arc. 

Vert, m heraldry^ a green colour; in 
the ancient forest laivs, €ver 3 ^tMng 
tlmt grows and bears a green leaf 
within the forest that may cover and 
hide a deer. 

Verizino, a lahe obtained from Brazil- 
wood, sandal- wood, or logwood. 

Vestiary, a wardrobe, or place to lay 
clothes or apparel in. 

Vestibule, in architecture, the porch 
or the first entrance of a house, 

Vestibulum, part of the andronitis 
of a Greek house, similar, probablv, 
to the prostas of the first peristjde or 
court. 

Vestment, a set of hangings for the 
service of an altar: and also a suit 
of robes for a priest. 

V^a {Latin), by way of; in the time 
of the liomans, a road or a right of 
road. Two sliallow trenches were 
commonly dug parallel to each 


other, marking the breadth of the 
proposed road: this in the ,gmt 
lines, such as the Via Appla, the 
Via Flaminia, the Via Voleria, etc., 
is found to have been from 13 to 15 
feet, on the Via Tusculana 11 ; while 
those of less importance, from not 
being great thoroughfares, such as 
the which leads up to the temple 
of Jupiter Latialis, on the summit of 
the Alban Mount, and which is to 
the present time singularly perfect, 
seems to have been 8 feet wide. 

Viaduct, a term applied to extended 
const ractions of arches or other 
artificial works to support a road- 
wa}’, and thus distinguished fri>m 
aqueducts, which are'*similar con- 
structions to support -waterwaj's. 
This term has become much more 
familiar within the present century, 
in consequence of the great number 
of vast structures so designated 
which have been erected in various 
parts of Great Britain for the pur- 
jjose of carrying railways over 
valleys and districts of low level : 
but the general name of viaduct is 
now recognised as applicable to all 
elevated roadways for which arti- 
ficial constructions of timber, iron, 
bricks, or stonework are established ; 
and according!}’ among the princi- 
pal railway works are to be enu- 
memted viaducts of all these ma- 
terials. The vast dimensions of 
some of these structures are not 
more striking to the casual observer, 
than their great strength, as par- 
ticularly adapted to raiiwaj^ traffic, 
is apparent upon a careful study of 
their construction. The several 
members of a viaduct are the same 
as those of a bridge; indeed the 
former structure may be considered 
as an extended bridge, frequently 
resorted to in situations where no 
water is to be crossed. The necessity 
which is imperative in the construc- 
tion of railways for preserring a 
horizontal level for the roadway, or 
at least departing from this level 
within very restricted limits, im- 
poses the raising of the railway’ sur- 
face in many places, and to a con- 
siderable extent above the natural 
level. Various considerations arise 
as to the preferable mode of effecting 
this raising, whether by solid em- 
bankments of earthwork or by an 


vm 


VIADUCT, 


ItXA 


open or arched structure of other 
materials. Embankments of earth- 
work are often liable to subsidence 
from want of cohesion in the ma- 
terials, or the effect of long-con- 
tinued rains ; and if free from actual 
danger arising from these liabilities, 
they are always sources of much 
constant expense in making up the 
surface to tlie required level, to com- 
pensate for the continual depression 
caused by the passage of heavy loads 
over, them. As a question of econ- 
omy, therefore, ^uaducts are often 
' to *be preferred, since their repairs 
involve less expense than those of 
embankments. It must also be 
considered that tbe latter, omng to 
their necessary extension of base, 
cover a much wider portion of 
ground than viaducts, and at the 
same time cover it in a more abso- 
lute and objectionable manner. A 
solid embankment, like a black line 
across a picture, spoils a beautiful 
landscape, and often precludes all 
view beyond it from sites which 
otherwise command an extended 
range. If the sub-formation of the 
valley be of a very loose and boggy 
nature, embankments are scarcely 
admissible, nor, if the height to be 
raised exceeds 30 or 40 feet, can 
they be entertained. Indeed, in the 
majority of cases, valleys, whether 
having* rivers of magnitude or 
not, are more economically crossed 
5 ipon viaducts than embankments. 

Whatever the materials of the 
structure or its finished design, the 
same points are to be observed in 
the construction ; and the first of 
these is the strength and durability 
of the foundations. A substantial 
and permanent character slioiild 
always be secured for these, even 
if the superstructure is intended to 
aim at cheapness rather than solidity. 
It is often requisite that piers and 
abutments be constructed upon 
piling, — a form of foundation adapt- 
ed, if thorouglily executed, to afford 
the most secure* basis ; but if done 
carelessly and insufficiently, liable 
to involve the most destructive 
failures. The citation of a few of 
the most extended works of this 
class, of modern date, will bast show 
the details of the present approved 
kinds of construction. 


Of timber viaducts, two fine ex- 
amples of similar construction are 
piesented on the line of the New- 
castle, North Shields and Tyne- 
mouth Eailway. One of these 
works, which crosses the Ouse 
bourn, besides a public roadway, a 
mill race, and the adjacent valley, 
consists of five spans or arches of 
timber-work, and four end arches 
of masonrjn Of the former arches, 
three are 116 feet wide in tbe clear, 
and two 114 feet. Two of the end 
arches are 43 feet span, and the 
other two 36 feet. Tbe height of 
the rails above the bed of the bourn 
is 108 feet. The width of the struc- 
ture allows 26 feet for a double line 
of rails, and 5 feet for a footway. 
The total length of the viaduct is 
918 feet, and the two middle piers 
are erected upon piles, from 21 to 27 
feet in length. All the piers are of 
masonry, and tapered upwards, the 
principal being 21 feet wide above 
the footings, and 15 feet at the 
springing of the arches. The piers 
are continued upwards, of reduced 
dimensions, to the level of the road- 
way, the whole of the five main 
arches, spandrilling, and superstruc- 
ture, being formed of timber. The 
radius of these arches is 08 feet, and 
tlieir rise or versed sine about 33 
feet. The ribs forming the arches 
are composed of planl^ of kyanized 
Dantzic deal, the lengths of %vhich 
vary from 20 to 46 feet, by 11 
inches wide, and 3 inches thick. 
These planks are so arranged, that 
the first course of the rib is two 
whole deals in width, the next is 
one whole and two half deals, the 
joints being crossed longitudinalh’-, 
as well as in the depth. The thick- 
ness of each rib is made up of four- 
teen deals, which are bent over a 
centre to the required form, and 
fixed together with oak trenails, 1| 
inch in diameter, placed 4 feet apart, 
and each trenail perforating three of 
the deals. Between the joints a 
layer of strong brown paper is placed, 
previously dipped in boiling tar. 
The ^andrils are formed of trussed 
framing; and the platform of the 
roadway, which is composed of -sS- 
ineb planking, is supported upon 
transverse beams laid 4 feet apart. 
The platform is covered with a com- 
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posikion of boiling ^tar ami ■ 
mixed with gravd in applying it, 
tliHS forming a coating impervious 
to water. 

There are several other modes of 
constriicting timber viaducts, with- 
out introdacing the arches, composed 
of planks carved into proper form, 
and which, being laid together like 
leaves, as fast described, have oIh 
tained for this kind of constnietion 
the name of the ^ laminated bridge.* 
In other forms of timber viaducts, ; 
the requisite strength is obtained by 
trussing, the peculiar description an'd 
complication of which depends, of 
course, mainly on the extent of the ! 
span or width of each lay of which 
the entire structure consists. Where 
a great width of clear opening is re- 
quired, a system of diagonal bracing 
offers peculiar advantages, being 
susceptible of any desired strength 
and rigidity. A viaduct of great 
extent, built upon this principle, is 
on the lino of the Kichmond and 
Petersburg Railway, North America, 
The length of this structure is 2,900 
feet, and the trusses are supported 
upon eighteen granite piers, the dis- 
tances between which vary from 130 
to 153 feet. They are founded on 
the granite rock,* and are 40 feet 
high above the water. The depth of 
the truss frames (which are horizon- 
tal on top and bottom) is 20 feet. 
Another work of the same kind 
crosses the Susquehannah, and is 
2,200 feet in length, divided into 
spans of 220 feet each. 

Of %daduct3 formed of brickwork 
and masonry, that named the 
‘Avon viaduct,* on the line of the 
North-Western Railway, may be 
mentioned. This consists of nine 
semi-elliptical arches, 24 feet in 
span, and 7 feet 0 inches rise, and 
three semicircular arclies at each 
end of 10 feet span. This viaduct 
Is entirely faced with stone, the 
interior of the work being of brick. 
The end arches have brick invert 
between the piers above the founda- 
tions, which are laid uniformly in a 
solid bed beneath these arches, with 
steps according to the nature of the 
^ubstratum. An invert of brickwork 
is built to the three middle arches, 
forming an artificial channel for the 
river, and face^l at each end with 


a row of sheet piling, driven through 
the loam into a bed of strong gravel 
beneath. All the foimdations which 
do not reach the gravel are laid upon 
beds of concrete, and a layer of the 
same materia! covers the extradoi 
of the arches, and forms a level bed 
for the gravel in which the sleepjera 
of the railway are bedded. Many . . ■ 

similar works of much more ex- 
tended dimensions have been erected 
for railway communication. One ■ 
of these, of peculiarly light appear- 
ance, is Imowm as ’the ‘Victoria ■ : 
Bridge,* and built over the valley of 
the river Wear, on the line of^tlie, 

Durham Juaction, Railway, This 
work consists of two main .arches, 
one 160 feet span, the other 144' feet, 

■ two others, each 160 feet span,. and . 
six end arches of 20 feet span. The 
height of the parapet above the 
higli-water level at spring tides is 
125 feet, and all the arches are semi- 
circular. The central pier is 23 feet 
9 inches in width, and 69 feet high 
from bottom of footings to springing 
of arches. The two contiguous piers 
are 21 feet wide, one 50 feet, the 
other 52 feet high. The height of 
the parapet above the springing line 
of the two main arches is 73 feet. A | 

viaduct, recently constructed over I 

the Moine, at Cfisson, near Nantes, 
in Brittany, is worth notice, for a [ 

peculiarity in its construction, ' 

whicls, although not strictly new, is 
to be found in very few examples. 

This peculiarity is, that the piers 

are pierced with a pointed arch, 

which intersects the cylindrical soffit 

of the main arches in the direction 

of the length of the viaduct, so that 

the roadway is supported upon a 

groined vault, which, seen from 

the abutments, has the appearance j 

of the aisle of a Gothic cathedral. 

This viaduct consists of fifteen 
arches, and is 348 feet in length. 

The abutments rest upon a granite 
foundation, the structure itself being 
constructed of a fine white granite, 
and the stones of large size. The 
foundations are 6 feet below the bed 
of the river, the height from which 
to ^ the springing line of the arches 
being 33 feet, and the total height 
from the foundation to the top of 
the parapet 61 feefc. 

Vibration, the regular reciprocating 
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motion of a body, as a x>endulum, 
niusicai chord, etc. 

Vice, a tool for holding a x^iece of 
metal, while operating upon it, by 
placingit between two jaws or nip- | 
pers, and screwing them towards each | 
other, ! 

Vice-heach,/ the . bench to which a 
■ vice is fixed.' .i 

Villa, among the Eomans, a farm or 
country house. 

Vnia riistica, a tasteful country 
residence amongst the Romans and 
Itaiians. 

Villa iirbana, a residence so ciilled 
. by the Romans, because its interior 
arrangements correspond principally 
With those of a town house. 

Villas of the ancients. Varo Colu- 
mella says, * An estate should be in 
a w'holesome climate and fruitful 
country ; one part champaign, and 
the other hilly, with easy descents 
either to the east or south ; some of 
the lands cultivated, others wild and 
wood}"; not far from the sea or a 
navigable river, for the easier ex- 
portation of the produce of the 
farm, and the importation of ne- 
cessaries. The champaign lying 
below the house should be dis- 
posed into grounds for pasture and 
tillage, osiers and reeds ; some of 
the hills should be naked and 
without trees, that they may serve 
best only for com, which grows in 
a soil moderately ary and rich, bet- 
ter than in steep grounds; where- 
fore the upper corn-fields should 
have as little declivity as possible, 
and ought to reseanble those in the 
plain: from thence, the other hills 
should be laid out into olive grounds 
and vineyards, and produce trees 
necessary to make props for those 
fruits, and, if occasion should re- 
quire building, to alford timber and 
atone, and dso pasture for cattle. 
IMoreover, constant rivulets of water 
should descend from thence upon 
the meadows, gardfcus, and osier- 
grounds, and also serve for the con- 
venience of the cattle that graze in 
the fields and thickets, but such a 
situation is not easily to be met 
■with; that which enjoys most of 
these advantages is certainly most 
valuable ; that which has them in a 
moderate degree, is not despicable. 
The natural good qualitias of a situ- 


ation mentioned by Palladio are, a 
salutary air, plenty of wholesome 
water, a fruitful soil, and a commo- 
dious place; we may hence conclude 
that those places are healthy that 
are not located in deep valleys, or 
subject to thick clouds, where the 
inhabitants are of a fresh com- 
plexion, have clear heads, good 
sight, quick hearing, and a free dis- 
tinct speech; for by these things is 
the goodness of the air distinguish- 
ed ; and the contrary appearance 
proclaims that climate "to be noxious. 
The unwholesoraeness of -water may 
be thus discovered : in the first 
place, it must not be conveyed from 
the ditches or fens, or rise from 
minerals, hut be very transparent, 
not tainted either in taste or smell, 
•without settlement, in winter warm, 
in summer cold ; but because nature 
often conceals a more lurking mis- 
chief, in these outward appearances, 
we may judge %vhether water is good 
by the health of the inhabitants ; if 
their cheeks are clear, their heads 
sound, and little or no decay in their 
lungs and breasts; for generally 
where the distempers in the upper 
part of the body are transmitted 
down to the lower, as from the head 
to the lungs or stomach, there the 
air is infectious ; besides, if the belly, 
bowels, sides, or veins, are not afflict- 
ed with aches or tumours, and there 
is no ulcer in the bladder ; if these 
or the like are apparently in the 
major part of the inhabitants, there 
is no cause to suspect the unwhole- 
someness of the air and water. The 
fatal consequences proceeding from 
bad air, Yarro tells us, are in some 
measure to be alleviated, if not pre- 
vented, by the skill <if the architect. 
His words are : That land which is 
most wholesome is most profitable, 
because there is a certain crop; 
whereas, on the contraiy, in an un- 
healthy country, notwithstanding 
the ground is fertile, yet sickness 
will not allow the husbandman to 
reap the fruits of his labour; for 
where one exposes his life to certain 
dangers, for uncertain advantage^ 
not only the crop, but the life of the 
inhabitant is precarious ; wherefore 
if it is not wholesome, the tillage is 
nothing else but tbe hazard of the 
owneris life and his family : but this 
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inconveBicHce is remetlied hf know- 
led^y for liejilth, wMch " prooeetls 
from the air and soil, is not in' om 
disposal, but nscler the giiidasce of 
nature ; yet, nevertheless, it is as 
much in our power to make that 
burden easy by our own care; for, 
if upon account of the land or water, 
€>r Sfjme unsavoury smeh, which 
makes an irruption" in some part of 
it, the farm is made unwholesome, 
or upon account of the climate, or a 
bad wind that blows, the ground is 
lieated, these inconveniences may 
be remedied by the skill and ex~ 
pnse of the owner, wdiich makes 
it of the last concernment where 
the villas are placed, how large 
they are, and to what quarters their 
porticoes, gates, and windows are 
tarned. Did not Hippocrates the 
physician, in the time of a great 
plague, preseive not only Ms own 
farm, but many towns, by his skill? i 
When Varro and his army and his 
fleet lay at Corcyra, and every 
house w'as tilled with sick persons 
and dead bodies, by his care in 
making new windows to the north- 
east, and obstructing the infection 
by altering the position of the doors, ; 
he preserved his companions and 
family in good health. As a house 
should be built in a wholesome 
country, so it should be in the most 
wholesome part of a countiy; for 
an open air and at the same time 
infected, causes many distempers.’ 

Villas (Koman). The term villa was 
applied to a cluster of buildings in 
the country for the accommo&tion 
of the family of a wealthy Roman 
citizen. Very extensive villas were 
divided into three parts, the Ur- 
tena, the Rustica, and the Frac- 
tuaria. The first contained the 
eating-room, bed-chambers, baths, 
covered porticoes, walks, and ter- 
races. The villa rustica was the 
division for the servants, stables, 
etc.; and the fructuaria for wine, 
oil, and the produce of the farm. 
Although the Roman villas were 
the boast and delight of poets and 
philosophers whose works have for- 
tunat^y reached us, yet no de- ! 
«sciiption has been conveyed of their 
external architecture. From the 
magnificent style of public build- ' 
in^ at Home, moderns were led to ! 


suppose: that the villa architecture 
bore some analog}’' in splendour of 
outward appearance ; but from in- 
spection of their remains, and from 
the late disinterment of one on the 
outside of the wmlis of Pompeii, 
little doubt now^ remains on the 
subject. It is true that the exten- 
sive remains of Adrian’s villa, and. 
that of Mjecenas, covered ground 
equal almost to a small town, but 
no regular plan of architectural 
elevation can be traced with ail the 
ingenuity of even a Roman anti- 
quary. The Pompeian is certainly 
the most complete example of an 
ordinary-sized Roman villa: situ- 
ated on a sloping bank, the front 
entrance opened, as it -were, into 
the first floor, below which, on the 
garden side, into "which the house 
looks (for the door is the only 
aperture on the road side), was a 
ground floor, with extensive ar- 
cades and open rooms, all facing 
the garden; and above were the 
principal rooms. It was spacious, 
and near the entrance was a bath 
"with all the necessary appendages; 
in the rear the best rooms opened 
upon a terrace, running the whole 
width of the house, and overlook- 
ing a garden about BO yards square, 
surrounded by a covered wmfc or 
portico continued under the terrace. 
The lower apartments under the 
arcade were paved with mosaic, 
coved and beautifully painted. One 
of the rooms had large glazed lx>w 
■windows ; the glass was thick, of 
a green colour, and set in lead like 
a modem casement. The walls 
and ceilings of the "villa were orna- 
mented with paintings of elegant 
design, all of whiclfhad relation 
to the uses of the respective apart- 
ments. In the middle of the gar- 
den was a reservoir of water, sur- 
rounded by columns. The cellars 
extended under the whole of the 
house and the arcades. 

Pliny tells us that the size of 
the viiia urbana, and its number 
of parts, were determined by the 
pleasure or quality of the master, 
but those parts belonging to agri- 
culture, by the bulk of the farm 
and the number of cattle. The ser- 
vants that in most great men’s 
houses were more immediately for 
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the master’s use, and maj^ be said to 
have belonged to the villa urbana, 
were the atrienses, which included 
all those w'e call livery servants, and 
those belonging to the bed-<jham- 
bcr; and the lopiarii^ which W'cre 
gardeners belonging to the pleasure- 
garden ; with comedians, musicians, 
and the notaries or secretaries. The 
principal person over the other 
parts of the villa w^as the procura- 
tor, or bailiff ; then the villims, or 
husbandman, who had under his care 
the tillage of the land, and the disposal 
of the produce of the earth about the 
villa ; next was the vilUcay or house- 
keeper, to whose care everything 
within doors belonged, and who had 
immediately under her command the 
-women servants that were employed 
in those affairs, but particularly 
those belonging to the feeding and 
clothing of the household. The 
master of the cattle may take the 
next place, and under his command 
■were all the herdsmen, shepherds, 
goatherds, swineherds, and grooms. 
The care of all those fowls that 
Tvere within the bounds of the villa 
was committed to the poulterer. 
In great villas it was thought neces- 
sary to keep within the family use- 
ful mechanics, as smiths, carpenters, 
etc. The cattle within the villa 
were horses and mules, etc. ; and to 
make provision for the several per- 
sons and animals, and also for corn 
and the necessary offices of the house, 
was the architect’s care; and the 
disposition of each part was go- 
verned by rules that may be col- 
lected from Cato, Vitruvius, Varro, 
Columella, and Palladius. 

Of the Greek villas, no description 
has been transmitted to us ; in villa 
gardening, however, considerable 
progress at that time was made, 
borrowed probably from Asia Minor: 
myrtles and roses adorned them: 
the box and lime tree were planted 
for topary works ; and Theophrastus 
tells us, that flowers and fruits 
were cultivated in the winter ; and 
the violet more particularly was in 
profusion in the market of Athens 
while snow was on the ground. 
Villas (Italian). The descriprion 
of an Italian villa built in the time 
„ of Michael Angelo, Haphael, Julio 
Bomano, Pomenichino, Pail Ve- 


ronese, and Pietro da Cortona, de- 
serves the notice of architects. * The 
palace of Caprarola is situated on 
the summit of Mount Camino, near 
Viterbo: below is the village of the 
same name, of which the principal 
street runs in a direct line down the 
descent from the front of the build- 
ing, but with a sufficient space be- 
tween them. A double stair, partly 
direct, partly curved, with terraced 
landing-places decorated with balus- 
trades, leads to the palace. En- 
trances under the terraces of the stairs 
conduct to the underground parts 
of the building. The form of tlie 
palace is a pentagon flanked by five 
bastions, surroundedb^^a sunk area. 
Hence there is a mixture of civil 
and military'' architecture that has 
a good effect. The palace is built 
in two orders of architecture; the 
one Ionic, with semicircular-headed 
windows ; the upper Corinthian, 
comprehending both the first floor 
and the mezzanine above. Within 
the pentagonal figure is included a 
circle, comprehending the court, the 
porticoes, the offices, and stairs. The 
decorations of the whole and the 
parts are executed with much skill. 
Although the entire edifice is not 
great, yet the parts are on a great 
scale, apparently.’ 

Vine Blaok. A black procured by 
charring the tendrils of the vine and 
levigating them. 

Vine Wood, a name given to the 
wood of the apricot. (See Apricot 
free.) 

Vintratico. (See Canary wood.) 

Violet. A tint produced by the mix- 
ture of blue and red. 

Violet Wood. (See Kirig wood.) 

Virgnla Bivinatoria, the divining- 
rod. Some miners believe they pos- 
sess the power of discovering metals 
b3’’ means of a forked twig of hazel or 
black thorn. 

Virtuoso, a man skilled in antique 
or natural curiosities, studious of 
painting, statuary, or architecture. 

Vis absoluta, absolute force. 

Viscount, in law^ signifies as much 
as sheriff; in heraldry, it signifies a 
d^ee of nobility next to an earL 

Vise, a spiral staircase, the steps ^ 
which wind round a perpendicular 
shaft or pillar, called the newel. 

Vis inertise, the nature of matter 
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to remain iii' its actual,, condition, 
whether of motion or rest, and to 
resist change. 

Vis insita, the power or innate force 
essentiallvmidin^m anybody, and 
by irhicli it eodcfiVours to preserve 
its present state, whatever that 

■ ■ ■ he . ' " 

Vis viva (work). The vis viva of a 
body is its mass multiplied by the 
square ^ of its velocity ; work, or 
dynamical effect, supposes a body 
mewed, and a resistance overcome*; 
and either of these, without the 
other, is insutfieient to constitute 
work. The work produced bv a 
pressure moving a body through a 
certain space is defined to be the 
product arising from multiplying 
the pressure by the space through 
which this pressure acts. 

Vitreous, glassy ; consisting of or 
respnbling glass. 

Vitrification, the act of changing 
into glass. * 

Vitriol, oil of, sulphuric acid. 
Vitro-di-Trino. * An ornamental 
glass work, invented by the Vene- 
tians in the fifteenth century, con- 
sisting of a sort of lace-work of white 
enamel or transparent glass, forming 
a series of diamond-shaped sections ; 
in the centre of each an air-bubble 
was allowed to remain as a decora- 
tiOTi:-^Fairho!t 

Vitnivian Scroll, a peculiar pattern, 
consisting of convolved undulations, 
used in classical architecture. 

Viz., to wif^ that is ; a contraction of 

vuMweL 

Voider, in heraJdrtf, a gendewoman’s 
armory, consisting of an arch line, 
inoderately bowing from the comer 
of the chief toward the nombril or 
centre of an escutcheon. 

Voiding, a term in heraldry, signify- 
ing exemption of some part of the 
inward substance of things voidable, 
by reason whereof the field is trans- 
parent through the charge. 

Volant, in hemldnj. When a bird is 
drawn flying, or having the wings 
spread out, it is said to be volant. 
Volute, The characteristic orna- 
ments and indicia! marks of the 
ionic capital formed by circumvolv- 
ing spird mouldings are termed vo- 
iutes. ^ The small circle in which 


introduction of volutes is said bv 
;^itruYms to have arisen from an: 
imitation of the mode in which' 
women were formerly accustomed 
to ornament their hair; hut they 
are thought, with greater proba- 
bihty, to have represented the horns 
ot the Ammonian Jupiter. 

Voussoirs, m architecture, vault- 
stones, or those that immediately 
lorni the arch of , a bridge, vault 
etc., and are always .cut^ more or 
less in the shape of a tnmeated 
pyramid. 

Vugh, in mming, a cavitv, a hollow 
m the rock or in the lode. 

Vulcaaiite, vulcanised india-rubber, 
is^ a combination of this substance 
With sulpdiur. 

V^pinite, a siliceous variety of an- 
hydrite, containing 8 per cent, of 
silica. The vulpinite from Vulpino, 
near Bergamo in Italy, takes a fine 
polish, and is used for ornamental 
purposes. It is known to artists as 
the Ilarmo Bardiglio di Bergamo* 


the spiral or springs termina'tels 
mailed the eye of the yojute. The 


Wacke, a massive mineral, interme- 
diate between claysalfc and basalt. 
It IS of a greenish gray colour : 
vesicular m structure; dull, opaque! 
streak shining; soft, easllv frangible; 
specific gradty 2*55 to 2-9; it'fuse^ 
like basalt. 

Wadd, a provincial name for plum- 
bago m Cumberland. Also of an 
ore of manganese in Derbyshire, 
which consists of the peroxide of 
that metal, associated ivith nearly 
^tso^vn weight of oxide of iron. 
Waggons, or Wagons, vehicles for 
the conveyance of merchandise, etc., 
varying in fomi according to their 
use, and dating in their origin from 
the remotest antiquity: '‘Joseph 
gave them waggons, according to the 
commandment of Pharaoh, aifd gave 
them provision for the way/ 
Waggon-boiler, a low-pressure boil- 
er, having the form of a waggon, 
with arched top and inenrvated 
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Wamscot, a name given to boards 
employed to line the internal %valls 
of an apartment, so called from, 
foreign species of oak named wain- 
scot being first used for suck a pur- 
pose. Wainscoting, as it is calied, 
both of Fiemisli and English oak, 
was commonly used for interior 
linings in Tudor, Elizabethan, and 
Stuart times. 

Waist, in a sfiip^ the uppermost part 
of the top-side. 

Wake, in navigation^ denotes the 
print or track of a ship on the sur- 
face of the waters. Two distinct 
objects seen at sea are said to be in 
the wake of each other when tlie 
view of the furthest is interrupted 
by the nearest. 

Wales, in bldp-huildmg^ are an as- 
semblage of strong planks extend- 
ing along a ship’s side, serving to 
reinforce the decks, and form the 
curves of the vessel. 

Wall-plate, a piece of timber placed 
along the top of a wail, to receive 
the ends of the roof timbers, or so 
placed on a wall as to receive the 
joists of a floor. 

Walls of a lode, in mining, the sides 
of the rock which enclose the 
mineral vein. The hanging wall of a 
lode is the rock on the upper side 
, of it. ■' ■ 

Walnut wood. The royal or com- 
mon walnut is a native of Persia 
and the north of China: it was 
formerly much used in England 
before the introduction of ma- 
hogany. The heart w'ood is of a 
greyish brown, with black-brown 
pores, and often much veined -with 
darker shades of the same colour. 
Some of the handsome veneers are 
now used for furniture, frames of 
machines, gun-stocks, etc. 

Walnut oil, the oil of the fruit of the 
walnut-tree; it is used as a vehicle 
in painting, or as a drying oil with 
the addition of sulphate of zinc. 

Wardrobe, a place where the gar- 
ments of kings or great persons 
used to be kept ; and he that keeps 
the inventory of all things belong- 
ing to the king’s wardrobe is called 
Clerk of the King’s Wardrobe. 

Wards and Iiiveries, a certain 
court erected in the time of Henry 

yra. ; 

Wargeare, in mining, a general name . 


for tools, timber, ropes and every- 
thing belonging to a mine. 

Warp, in navigation, to change the 
situation of a ship in harbour, 
etc., by means of ropes or warps 
attached to buoys, posts, rings, trees, 
etc. 

WasMng, in painting, to lay a co- 
lour, such as Indian ink or bistre, 
over a pencil or crayon drawing, to 
render it more natural, and add to 
the shadow of prominences, aper- 
tures, etc. term applied to the 

separation of powders into difierent 
degrees of fineness by means of 
washing over. In metallurgy, wash- 
iirg is used for separating metallic 
particles from the earthy matters in 
which they occur. 

Wassail, a term which is said to have 
had its origin at the meeting of Yor- 
tigern and Eowena, the daughter 
of Hengist. Geoffrey of Monmouth 
states, that the lady knelt before 
the king, and presenting him with 
a cup of wine said, ‘Waes-hsel,’ 
winch in Saxon means ‘Health be 
to you.’ Vortigern, as he was in- 
structed, replied, *' Drinc-faffil,’ i.e. 
‘drink the health : ’ Eowena drank, 
upon which Vortigern took the cup 
and pledged her. Hence the term 
and custom. 

Waste, in mining, the refuse of the 
ore after it has been separated by 
washing. 

Waste steam-pipe, in steam-engines, 
the pipe leading from the safety- 
valve to the atmosphere. 

W'aste water-pipe, in steam-engines, 
the pipe for carrying off the surplus 
water from the hot well. 

Water is the most abundant and 
important fluid in nature; it is 
proved to be composed, by weight, 
of 8 parts of oxygen and 1 part 
of hydrogen, and is resolvable into 
both th^e gases by voltaic action, 
and by intensely ignited platinum: 
other heated metals combine with 
its oxy^gen, and liberate the other 
gaa When hydrogen and oxy'gen 
are mixed in the proportion given, 
and ignited, they unite with explo- 
sion, and water alone is produced. 
The purest water in nature is that 
which descends from the atmo^ 
sphere ; that of springs, riveis, and 
the sea being more or less charged 
with the mineral matter which is 
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tiL'iSoh'ed in passing tln-oogli the 
rocks or flowing over the earth. 
'Ihe foreign substances are easily 
separable by distillation — pure water 
passing over in the form of a vapour 
or steam. In nature, the solar heat 
produces this effect on a vast scale, 
evaporating enormous quantities of 
water into the atmosphere, whence, 
by cooling to various degrees, it 
falls again in the form of dew, rain, 
hail, or snow: this, in its passage 
through different strata towards its 
lowest level, dissolves any soluble 
matters which it niay encounter, 
conveying them ultimately into the 
ocean.” This process, operating for 
ages, is fully sufficient to account 
for the prevalence of so soluble a 
mineral as common salt in sea-water, 
and the comparative purity of that 
of rivers. 

When water runs throngh beds 
of chalk or selenite, it acquires hard- 
ness by the solution, of the lime. If 
the specific gravity of water is con- 
sidered at 1,000 ounces the cubic 
foot, common air will be 1|, fine gold 
will be ifroOT» and pure platina irdm ; 
or if a datum is taken of 1 for water, 
gold will be 20, and refined platinum 
22. Water is very slightly compres- 
sible, as experiment proves. Water 
win ascend to the height of 32 feet 
above its level in a vacuum, as in 
pumps, by the pressure of the atmo- 
sphere, which varies more or less 
according to its density. The pres- 
sure of water on the base of the 
vessel in which it is contained is as | 
the base and perpendicular altitude, 
whatever be the figure of the vessel 
that contains it. A body immersed 
in water loses as much weight as an 
equal bulk of the water weighs, and i 
the water gains the same weight. 
Thus, if the body be of equal density 
with the water, it loses all its weight, 
and so requires no force but the 
water to sustain it: if it be heavier, 
its weight in the water will be only 
the difference between its own 
weight and the weight of the ■ same 
bulk of water, and it requires a force 
to sustain it just equal to that differ- 
ence ; but if it be lighter, it requires 
„ a force equal to the same difference 
of weight to keep it from rising up 
in the fluid. 

Water absorbs atmospheric air 


very rapidly, and always, under 
ordinary circumstances, holds it in 
solution. The air also absorbs and 
retains water, the quantity varying 
with the temperature. 

Day-springs, either lying near the 
surface of the earth, or”finding fresh 
passages thither, break forth into 
open air on their own account; 
while those of a deeper nature are 
sunk down so low as to require 
hydraulic machinery to bring them 
up again. Next, tliey are called 
top-springs, inasmuch as they ap- 
pear either above the rock which 
severs the soil from the mine, or 
underneath it. Top- springs differ 
from deep or other springs, in that 
they stagnate between the superfices 
of the earth and the surface of the 
parts confining them, till they are 
opened by tlie miner ; and those 
springs that can be let off by drifts, 
headings, soughs, and trenches, are 
distinguished from those from a great 
depth, the draining of which by such 
means is altogether impracticable or 
absolutely impossible. In the search 
after the original source of those cur- 
rents of water which issue out of the 
earth, and are commonly called day- 
springs, the first consideration 
that arises is, that their natural 
course, dependent upon gravity, 
is caused by the propension 
of their own weight, still drawing 
them downward, towards the centre 
of the earth: their course must 
always be upon a constant descent 
from a higher situation to a lower, 
and so it must proceed originally from 
rain. If it happen, that at the 
emersion out of the earth, the spring 
rises upwards, this is caused by the 
curved nature of the passage or fissure, 
which (siphon-like) points the way ; 
while tne preponderance of the water 
contained in its other «arm, descending 
from a greater height, forces it to 
rise contrary to its natural inclina- 
tion. 

Water has a state of maximum 
density at or near 40^, which is con- 
sidered an exception to the general 
law of expansion by heat : it is 
extremely improbable that there is 
anj'thing more than an apparent 
exception, most likely arising from 
water at low temperatures absorbing 
a considerable quantity of air,wbicfa 
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lias tbe effect of expanding it, and 
conseqnentiy of causingthe apparent 
■ftii: 0 inaly. , . .. 

Water, river, vSpecmc gravity, 
I’OOO; weiglit of a cubic foot 
62*5 lbs.; weight of a cubic inch, 
2o2*525 grains ; weight of a 'prism 
1 foot long and 1 inch square, 
0*434 lb.; weight of an ale gallon of 
wat^, 10*2 lbs.; expands in bulk by 
p of heat, toVs (Dalton) ; expands 
in freezing, of its bulk (Williams); 
and the expanding force of freezing 
'water is about 35,000 lbs. upon a 
square inch, according to Muscben- 
broek’s valuation ; modulus of elas- 
ticity for a base of an inch square, 
326,000 lbs.; height of modulus of 
elasticity, 750,000 feet, or 22,100 
atmospheres of 30 inches of mer- 

■ cury. 

Water, sea. Specific gravity, 
1*0271 ; weight of a cubic foot, 
64*2 lbs. 

Water is 828 times the density of 
air of the temperature 00*^, and 
barometer 30. 

Water-coloxir painting is the art 
of making a picture with colours 
ground up with various kinds of 
aqueous gums or sizes, then called 
transparent colours. These draw- 
ings are executed on various kinds 
of paper, and are generally termed 
tinted drawings. ITie following are 
the most permanent colours, and 
therefore most valuable to the water- 
colour painter: blues — ^ultramarine, 
French ultramarine, cobalt, indigo, 
and smalt: reds — Indian red, light 
red, Venetian red, scarlet, vermilion, 
carmine, pink madder, rose madder, 
purple lake, and red orpiment; 
yellows — cadmium yellow, gamboge, 
yellow ochre, Indian yellow, Mars 
yeUow, lemon yellow, Koman ochre, 
brown ochre, Mars orange, raw 
sienna, Italian pink, gallstone, and 
king’s yellow : purples — purple 
madder, Indian purple, and humt 
carmine : hrowm — burnt sienna, 
brown pink, burnt umber, Vandyke 
brown, sepia. Mars brown, Cologne 
earth, bistre, and madder brown: 
greem — emerald green, olive green, 
and green oxide of chromium : blacks 
— ivory black, blue black, neutral 
tint, and British ink: whites — oxide 
of zinc or Chinese white, and sul- ; 
phate of barytes or constant white, j 


Water -limes. Hydraulic lime, 
which see. 

Water-crane, an apparatus for sup- 
plying water from an elevated tank 
to the tender of a locomotive engine 
Vi/ atereri. ^ Ornamental irregularlv 
waved lines produced on textile 
fabrics, or on paper and like sub- 
stances. 

; Water-mark, the mark which paper 
manufacturers use to distinguish one 
make from another ; it is generally 
I a letter or some ornament, as for iii- 

I stance, a fooVs cap and hells is t!te 

I water-mark of /oo/scccp paper, and a 

i pot, of the old pot paper. 

: Water of Ayr Stone, a polishing 
i stone used for marble and copper 
! plates. Whetstones are made of the 
harder varieties. 

Water-sail, in navigation, a small 
sail spread occasionally under the 
lower studding-sail or d“riving-boom, 
during a fair wind and smooth sea. 
Water-scape, a sea view (rarely 
used). 

Water-spout, a strongly agitated 
mass of air, which moves over the 
surface of the earth, and revolves on 
an axis, of which one extremity is 
on the earth and the other in a douA 
From this cloud a continuation pro- 
ceeds downwards, which forms the 
upper portion of the water-spout; 
while the lower portion, besides air, 
consists sometimes of water, some- 
times of solid portions, according 
as the water-spout passes over land 
or over water. Some have separated 
water-spouts over the land and over 
the water from each other ; but this 
creates confusion, for water-spouts 
have been observed which were 
formed over water, and advance over 
land ; and we have accounts of water- 
spouts, the formation of which— that 
is the rotatory movement of the air 
—has commenced over land, and 
afterwards progressed over the sur- 
face of water. 

Water supply for towns. Aplenti* 
M supply of water fitted for drink- 
ing, culinary, and detergent pur- 
poses, is so essentially an article of 
every-day use, that in all ages, wher- 
ever a quantity of human beings 
have been congregated togethet, 
contrivances have necessarily been 
refeted to, to procure a supply: 
in some situations weUs are sunk to 
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a considerable depth, froni wbicli 
water is lifted by means of bucke^ 
pumps, or like contrivances; in 
others, the rain-water falling on the 
roofs of houses is caaght and hus- 
banded in suitable receptacles, or, 

as was much practised in ancient 

times, where large populations ex- 
jjjted, — rivers are diverted for their 
use from their natural channels, and 
conducted over valleys and through 
mountains in artificial courses hav- 
ing a small but continuous decline. 

In ancient times, water was 
brought to a town from rivers or 
springs more elevated than the town 
itself and was distributed through 
fountains to the inhabitants, who 
fetched it in vessels to their houses. 

In modem times water is stored 
in large reservoirs, to yield a supply 
to our towns ; or water from a ' 
neighlx>unng river, or from deep 
wells sunk in a subterranean reservoir, 
or water-bearing stratum situated 
below the level of a town, is fre- 
quently lifted by means of pumps, 
worked by steam or water power, 
through a* line of cast-iron pipes into 
a reservoir of sufficient altitude to 
admit of its being conducted from 
thence through other pipes to the 
highest house in^ a town ; and it is 
no uncommon thing at the present 
time to lift water from 200 to 300 
feet in elevation for tliis purpose. 

But the greatest improvement 
lately made for supplying towns 
with water consists in the arrange- 
ment for conveying it, when raised 
to a suitable altitude, in east-iron or 
lead pipes, into the house of every 
inhabitant, even to the upper story, 
so that this necessary article can 
always be secured by the turning of 
a cock: it also is distributed in the 
same manner for watering roads, and 
for use in case of fire ; and it is prin- 
cipidly inthe excellent’system of dis- 
triWtion, which perfection in the art 
of m^ing the pipes has induced, 
that renders modem water-works 
superior to those of ancient times. 

It is of the utmost imj^rtance to 
every house to be supplied plenti- 
fully with wholesome soft-water, and 
** there are now few places in which 
this cannot he accomplished at a 
cheap rate. 

' The modem cost of supplying 


water to a large town may now he . . 
taken at a low estimate per head of 
the population supplied, according 
to the facilities or difficulties that 
exist for procuring and distributing 
the supply : as a general rule, river- 
water, wiien unpolluted with the 
drainage of a town, or the rain- 
water flowing down the sides of 
steep hills of a retentive character, 
w'hen properly filtered, is superior in 
qmilitv, and better adapted for most 
domestic uses than the brightest 
spring water, owing to its freedom 
from* saline matter, which is usually 
denominated softness. 

All rain and surface water should, 
however, he carefully filtered be- 
fore it is applied for domestic uses, 
not only to free it from earthy me- 
chanical impurities, but to rid it of 
organic matter, which in summer- 
time and warm weather is always 
mixed with such water in a greater 
or less degree, and the presence of 
which renders it unwholesome for 
drinking or effiinary uses. It is 
principally owing to its freeclonj 
from organic matter that spring- 
-water, though usually hard, is pre- 
ferred to river-water as a beverage. 

London is supplied with water 
chiefly bv eight companies, the New 
Biver, London, West Midffie- 
sex, Chelsea, Grand Junction, 
Lambeth, Vauxhall, and Southwark. 

Water-twyers (in metallurgy)^ 
twyers so constructed that cold water 
is caused to flow, in a continuous 
stream, around the blast of air. _An 
iron pipe is twisted into a conical 
helix, the water flows through the 
pipe, while the hot air is driven 
through the cylinder it forms. These 
twyers were invented by Mr. Condie. 
(See Tue-irm,) 

Water-ways, in ship-building^ the 
planks of the deck which are close 
to the timbers. 

Water-wheel, a wheel turned on its 
axis by the iveight of water falling 
upon its circumference, and thus 
adapted as a machine for deriving 
power wherever a fall of 'water can 
be commanded. For this purpose 
the wheel is erected in a vertical 
position upoiiL a horizontal shaft or 
axis, and the periphery of the wheel 
is so formed that the greatest possi- 
ble effect shall be received from the 
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weight or gravity of the falling 
water. To obtain this effect, the 
rim of the wheel is provided with 
small troughs or buckets in which 
the water is received, and its weight 
made active in carrying down that 
part of the periphery on which the 
loaded buckets are situated. As 
they approach the lowest position, 
they become emptied, and are thus 
prepared to be carried upward during 
the revolution of the wheel, •while 
the descending buckets are succes- 
sively receiving their supply from 
the fall of water. Water wheels are 
commonly distinguished according 
to the height of the fall in compari- 
son with the diameter of the wheel, 
and the position at which the water 
acts upon the buckets. Thus if the 
depth of fall equals the diameter of 
the wheel, (besides allowing a little 
declivity below the wheel, for the 
ready escape of the back-water,) so 
that the water falls on the highest 
point of its periphery, the wheel is 
said to be an ^overshot’ water- 
wheel. If the depth of fall is less, 
so that the water falls upon the 
wheel, only a little above the level 
of its centre, the wheel is called a 
* breast * wheel. And if the depth 
of fall is so little that the water acts 
by impulse only against the lower 
parts of the wheel, it is called an 
‘ undershot’ water-wheel. 

The mechanical power is as the 
quantity of water on the wheel, 
multiplied into its velocity when the 
wheel, fall, and other circumstances 
remain the same; and since the 
mechanical effect is measured by the 
resistance multiplied into the velo- 
city of the working point when the 
friction is constant, if the quantity 
of water be diminished by its hall, 
either half the resistance, or half the 
velocity with which it is overcome, 
must betaken away, otherwise there 
will not be an equilibrium between 
the power and effect. But at the 
same time it is to be observed, that 
an increased velocity lessens the fric- 
tion of the mtermediate machinery, 
and consequently a greater effect 
would be produced by the greater 
velocity, as appears to be the case 
from experiments. There is not, 
however, in the detail of these ex- 
periments, sufHcient data by which 


it becomes easy to arrive at any 
useful conclusion. 

Since the time of experiments 
made by Smeaton in 175D, little or 
no improvement has been made in 
the principle on which water-wheels 
have been constructed. The substi- 
tution, however, of iron for wood, as 
a material for their construction, has 
afforded opportunities for extensive 
changes in their forms, particularly 
in the shape and arrangement of the 
buckets, and has given altogether a 
more permanent and lighter cha- 
racter to the machine than had 
previously been attained with other 
materials. A curvilinear form of 
bucket has been generally adopted, 
the sheet iron being readily shaped. 

From a work entitled * Meca- 
niques et Inventions approuvdes par 
I’Academie Koyale des Sciences,’ 
published in I^ris in 1735, it ap- 
pears, that previous to the com- 
mencement of the last century, 
neither the breast nor the overshot 
water-wheels were much in use, if at 
all known ; and at what period and 
by whom they were introduced, is 
probably equally uncertain. The 
overshot wheel was a great improve- 
ment, and its introduction was an 
important step in the perfecting of 
hydraulic machines ; but the breast- 
wheel, as now generally made, is a 
still further improvement, and is 
probably better calculated for effec- 
tive duty under the circumstances of 
a variable supply of water, to which 
almost every descriptiou of water- 
wheel is subjected. Improvements 
have taken place during the last and 
the present centuries. The breast- 
wheel has taken precedence of the 
overshot-wheel, not so much from 
any advantage gained by an increase 
of power on a given fall, as from the 
increased facilities which a wheel of 
this description, having a larger 
diameter than the height of the fail, 
affords for the reception of the water 
into the chamber of the backet, and 
also for its final exit at the bottom. 

“Water-work, ornamental wall- 
painting in distemper. 

wave, the alternate elevation and 
depression of parts of the surface sof 
a liquid above and below the natu- 
ral level. 

Waved, in heraldry, an indented out* 
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line, Indicating Isononrs OTiginally 

ac<jiiired at sea. 


delicate gauze, in quest of tlieir 
prey. 


Waac, the substance of which the Weatlier boarding, arcMteciure, 


honeycombs of bees are composed, 
and which is of considerable use in 
several branches of art. 

Wax, Mineral. (See Ozoksriie,) 
Wax opal, an inferior kind of com- 
mon opal. 


feathered edged boarding nailed up- 
right, the boards lapping over each 
other. . 

Weathercock, a vane : — first made in 
the shai)e of a cock, but now a vane 
of any shape. 


Wax-painting. For this art the Weather-gage, When 


colours are ground with wax, then 
oil of turpentine is added, and some- 
times mastic and oil of laven<ler. 
This style of painting was much 
practised by the ancients. 

Way-shaft, in sifeam-ewyiw«t, the rock- 
ing-shaft for working the slide-valve 
from the eccentric. 

Wealden. Beneath the two great 
divisions of the Cretaceous system, 
and consequently of very ancient 
date, there occurs in England an 
important series of beds, chiefly of 
lacustrine or fluviatUe origin, known 
as the Wealden. Before the sub- 
mergence of what are now the south- 
eastern parts of England, first be- 
neath the comparatively shallow 
Greensward, and then beneath the 
profounder depths of the ocean of 
the chalk, a mighty river, the drain- 
age of some unknown continent, 
seemed to have flowed for many ages 
along those parts of Kent, Surrey, 
and Sussex, known as the Valley of 
the Weald. The banks of this old 
nameless river were crossed with 
forests of coniferous trees of pine 
and araucarian families, with cyca- 


, then a ship is to windward of another, 

some- she is said to have the weather-gage 

en<ler. of her. 

much Weatlier-moulding, a label, canopy, 
or drip-stone, over a door or window, 
krock- intending to keep off water from the 
-valve parts beneath. 

Wedge. The wedge is a solid piece 
great of wood or metal, generally made in 

'Stem, the form of a triangle prism, of -which 

acient the two ends or bases are equal and 

id an similar plane triangles, and the three 

fly of sides rectangular parallelograms : 

mown and it is called rectangular, isosceles, 

» sub- or scalene, according as its equal and 

south- similar bases are composed of right 

5t be- angles, isosceles, or scalene triangles, 

laliow As a mechanical power, the wedge 

h the performs its office, sometimes in 

an of raising heavy bodies, but more fre- 

irain- quently in dividing or cleaving 

inent, them ; hence all those instruments 

yages which are used in separating the 

urrey, parts of bodies, such as axes, adzes, 

ley of knives, swords, coulters, chisels, 

is old planes, saws, files, nails, spades, etc., 

with are only different modifications that 

■ pine fall under the general denomination 

cvea- of the wedge. 


dese and ferns, and vrere haunted by Wedging, the insertion of triangular 


gigantic reptiles, herbivorous and 
carnivorous, some of which rivalled 
in bulk the mammoth and the ele- 


prisms into the end of a tenon, to 
make it fill the mortice so complete- 
ly as to prevent its being -withdrawn. 


phant ; its waters were inhabited by Weigbboard, in mining, clay inter- 
amphibia of the same great class, secting a vein, 
chiefly crocodiles and chelonians of Weight, a, in mining^ a fall of the 
extinct species and type — hynumer- rock from under which the coal has 

ous fishes too of the old Ganoid been taken j principally used in South 

order, and by shells whose families, Wales. 

and even genera, still exist m our Weight and Power, when opposed 




|)OoIs and rivers, though the species 
be all gone. Winged reptiles, too, 
occasionally flitted amid its woods, 
or sped over its broad bosom j and 
insects of the same family as that to 


to one another, signify the body to 
be moved and the body that moves 
it. That body which communicates 
the motion is called the power, and 
that which receives it the weight. 


which our dragon-flies belong, spent Weight, Metrical. Before the great 


'the first two stages of their existence 
at the bottom of its pools and 
shallows, and the terminal one in 
darting over it on their wings of 


revolution of 1793, the separate 
provinces of the French kingdom 
had their different systems of mea- 
sures : just as in England the differ- 
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ent comities liad tlieirs, before the 
introduction of the imperial mea- 
sures. There was, consequently, much 
confusion attached to the meanings 
of the different terms employed. 
An acre in Normandy did not mean 
the same as an acre" in Picard}’ ; a 
pound in Paris differed from a pound 
dse%vhere. The Government of 
France refoniied the whole system 
of weights and measiin and based 
the new one upon natural and easily 
verifiable principles. 

The merit of having originated 
the metrical system is due to the 
government of Louis XY., who 
named a commission to pui*sae the 
investigations necessary to decide 
the principles upon which it was to 
be carried out. After a very serious 
consideration of the case, and a nu- 
merous series of observations carried 
on during the reign of Louis XVL 
and under the Convention, the 
Academy of Sciences decided that 
all the "different weights, measures, 
and coinages should be established 
according to certain definite relations 
to the dimensions of the globe itself. 
These are, to all human perception, 
invariable. If therefore the standard 
were lost, it is always possible to re- 
find it, by a repetition of the same 
sort of observations which gave rise 
to the fixing it in the first instance. 
The beat of a pendulum, chosen by 
our own Astronomical Board, is a 
very uncertain base for such calcu- 
lations; for the conditions of the 
vacuum, the temperature of the 
atmosphere, the specific gravity of 
the pendulum, nay, perhaps, even 
the magnetic currents, may affect 
the length of the space it goes 
through, in a manner able to affect 
calculations which reijuire such 
mathematical exactitude as those 
connected with ascertaining the 
standard of a perfect system of mea- 
sures. 

The length of the earth^s meridian 
was ascertained by Messrs. Delambre 
and Me'chain, in the portion between 
Dunkerque and Barcelona; and by 
Messrs. Arago and Biot, in the i^r- 
tion between Barcelona and 
mentera. The length of the meridian 
from the pole to the equator, passing 
through Paris, was then divided into 
ten million parts ; and one of these 


parts, called the metre, became the 
basis of the new system of weights 
and measures, Maupertuis had pre- 
viously, in the year 1786, measured 
a portion of the arc of meridian 
passing through the North Cape, 
and his observations were combined 
with those of the second commission. 
In spite of all this care, however, an 
error was made in fixing the length 
of the mhtre; for the distance from 
the equator to the jjole is really 

10.000. 738 metres, instead of 

10.000. 000. For any practical pur- 
pose, however, this error is inappli- 
cable ; but it is very unfortunate. 

The length of the metre once as- 
certained the other measures were 
derived from it. All the multiples 
and sub-multiples were formed on 
the decimal system, and respectively 
designated by Greek and Latin pre- 
fixes to the name of the unities. 
Thus, the multiples of the mhtre are 
the deca-metre, ten metres; the 
hecto-mhtre, a hundred metres; the 
Mo-mhire, a thousand metres ; the 
myria-mfetre, ten thousand mhtres. 
In deference to old customs the term 
* league* has beeii retained, and a 
legal value of four kilometres affixed 
to it. 

The sab-multiplea of the mhtre 
are : the cfeci-mbtre, the tenth part 
of a mbtre; the cewri'-m^tre, the 
hundredth part of a m^tre ; and the 
mz/Zi-mfetre, the thousandth part of a 
mhtre. 

The same prefixes are, of course 
applicable to all the other unities. 

The unities of length in use for 
ascertaining the distances of places, 
are, as said before, the metre (the 
kilometre and the myriambtre) and 
the league. 

The unity of surface is the * are,’ 
which is a square of ten metres on 
a side, or one hundred superficial 
mbtres. The usual multiples and 
sub-multiples are, the hect-are^ a 
square of one hundred nabtr^ on a 
side ; and the cewri-axe, the mbtre 
superficial. The terms usually em- 
ployed in the sale of land and in 
agricultural discussions, are simply 
those named above. 

The unity of weight is 
‘gramme,’ which is the equivalent 
of a cube of distilled water (at a 
temperature of 49 above the ‘ice- 
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melting point’ c€ centigrade 
sesle), measuring a centiinfetre every 
way. The multiples and snb-mal- 
tiples are, as before: the deca- 
gramme, ten grammes ; the hecto- 
gramme, a hundred grammes; the 
Miograrxime, a thousand grammes; 
the decigramme, a tenth part of a 
gramme, etc, A thousand kilo- 
grammes, then, would form a cube 
equal to one measuring a mhtre on 
every side ; and it is made the legal 
ton for heavy weights. 

The unity“of capacity is the ‘litre,’ 
which is the equivalent of a cube, 
measuring one-tenth part of a mhtre 
every way. The multiples and 
sub-multiples are formed as before. 
They are, the decalitre, the hecto- 
litre, the kilolitre, the decilitre, and 
the centilitre^ etc. The litre is usually 
employed in expressing the quan- 
tities of liquids; the hectolitre in 
expressing those of grain. 

A thousand litres of water thus 
are equal to a metre cube every 
way, and are one ton in weight. 
Another advantage in this system 
is, that the tables of specific gra- 
vity serve at once to ascertain the 
weights of the different substances. 


Thus, inasmuch as, the .specific- 
gravity of cast iron is 7,202, the 
weight of a mktre cube is at once 
7,202 kilogrammes, or 7 tons 202 
.kilogrammes. , - , 

As investigations connected with 
the supply of water are of great im- 
portance, it may be added, that the 
quantity reckoned as the unity in 
such calculations is the modufe or 
20 cubic metres ; being nearly the 
equivalent of the old ‘pouce de 
fbntainier,’ or the qua.nti.ty usiialiv 
delivered by a hole of one inch' 
diameter in the 24 hours. 

The ‘franc,’ the unity of the 
French coinage, is 5 grammes in 
vreight of an alloy containing nine 
parts of pure silver to one of alloy, 
being thus connected with the whole 
metrical and decimal system. 

The law promulgating the metri- 
cal system was dated in the year 
1795. The forced application of it 
in legal transactions did not take 
place till nearly 50 years afterwards. 

A Table is subjoined of the dif- 
ferent French weights and measures, 
with the corresponding English 
equivalents. 


freights and Measures-^Frendif with their English equivalents, 
Fbbsch. weight. Exgush, 

Ormme . . . • { * 


thousand grammes, or a ] 2.68026 lbs. troy 
cube of water one-tenth of ^ 2 . 2 , • 


Kilogramme . . . | cu^^oyva^^one-ujnmoij 2.20162 lbs. 

Quintal mC'trique . • .100 Mlc^ammes , , . 220*4621 lbs. avoirdupois 

r^tonne . . . • { • 

The old quintal was 100 lbs., French - 50 kilogrammes. 

ExamsH Teoy. Eecipkocally. Feexch. 

Grain ..... equal to .... . 0*06477 gramme 

Pemyweight , . . „ 

Ounce . . . . • „ 

Pound Troy (Imperial) . „ 


1*05456 
31*0913 grammes 
0*3730756 kilogramme 


AVOISDUPOIS. 

Drachm .... equalto • • • . 1*7712 gramme 

Ounce ..... 28*3384 grammes 

Pcmnd . . . . . „ . . . . * 0*4534148 kilogramme 

Hnndred weight . . . „ ..... 50*7826 kilogrammes 

•Xon ..... 1015-649 „ 

To convert pounds avdrdupois into kilogrammes, or English tons into French 
tons, or vice versd, multiply or divide as follows : 

- For pounds, by ..... 0*4534148 

For tons, by ..... 1*015649 

The metrical quintal is 100,000 grammes, or, roundly, 220 lbs. 

The metrical ton, 1,000 kilogrammes, or 2,204 lbs. 10 ez. 


Kilomteo « 

Myriami'tre • 

Centimetre . 

Millimetre . 

ES'GT.ISFf. 

Tbeincli 
„ foot 

„yard , . 

furlong . , 

.mile . . 


WEIGHT, METBICAL. 


LEHQ-TH.' ■ 

' about 40,000,000th part of cir- ' 
cumference of the globe, 
or 10-millionth part of a 
. quarter of do. 
one thousand m6tre3 • * 

ten thousand mdtres « • 

one-hundredth of a mfetre 
one-thousandth of a m^tre . 

Eecipbocally. 
one-twelfth of a foot English. 


,, yard ' . • • . 3 feet * • . . , 

gj, furlong . , . . 220 yards. . • . . 

„ .mile . . ' . . 1760. yards • . . ■ . 

To reduce English measure into French, multiply by 
sures into English, divide by ; 
Inches to centimetres . • 2*5400 

Feet to metres . « . 0*3047945— practically 0*3048 

Miles to kilomdtres . .1*6093 

Feet square to metres square 0*09290' 

,, cube to metres cube , • 0*028314 • ■ . ■ « 


[3*2808992 feet 
f 1 yard 3*3708 inches 

1093*633 Yards 
10936*33 yards 
0*393708 inch 
0*0393708 inch 

FlffiXClT. 

2*530954 centimfitres 
3*0479-149 decimetres 
0*91438348 mStre 
201*16437 mfetrca 
1609*3149 metres 
and to reduce French mca- 


f A yard cute equals 
i 0*76548 mfetre cube 


Centiare. 

Me . ' ■ • ■ • 

JSectare. . • 

A yard square 
Tile md, or . 

„ rood 
. ,, acre ' , , 


StJBFACE, Exolish. 

, a mSire superficial . « , 1*196033 yards superficial 

, a square of 10 metres every side 0*098845 roods 
, „ 100 „ „ 2*471143 acres 

Becipeocally. 


Ayard square «, * ..contains. . , , . 0*836097. mStre square' 

The rod, or . . . . perch square . • , , 25 291939 metres square 

„ rood . . . .1,210 yards square • , . 10*116775 ares 

„ acre , • • » 4,840 do, do. . , , 0*404671 hectare 

In round numbers, the hectare may be taken as equal to 2| acres, 

Frexch. capacity, Exgejsh, 

rif-rA j a cubeof one-tenth of a mi^tre) 1*760773 pint 

^ ^ * • V * * 1 on a side .... j" 0*2200967 gallon 

Decalitre , . . , ten litres 2*2009668 gallons 

Hectolitre ,■ . , one hundred Hfcr^ , ■ ■ , " , ., 22*009668 ,, ^ 


Exgusit 
Pint . . 

^uart'' ' . ' 

CJ-alion Imperial 
Chaldron 


Keciprocaely. 


Prexch. 
0*567932 litre 
1 *135864 „ 
4*543-i5794 litres 
13*085166 hectolitres 


Chaldron . , • .12 sacks , . . , . 13*085166 hectolitres 

To turn pressure calculated in pounds per inch superficial into their equivalenta 
calculated in kilogrammes per centimetre superficial, or vice versa, multiply, or dlvide. 
by 0*0702774, 

The follo'viing arrangement of Tables cannot but prove useful. 


FEEHCH MEASHEES OF LEE^OTH.. 


In English In English feet In English I 
inchla. = 12 inches, varda = 3 feet, fathoms = 6 


s 12 inches, yards 


Millimetre 

Centimtoe 

DecirnStre 

M^tre 

D6camdtre 

Hectom&tre 

Eilomdtre 

Myiiam^tre 


0*03937 

0*39371 

3*93708 

39*37079 

393*70790 

3937*07900 

39370*79000 

393707*90000 


0*0032809 

0*0328090 

0*3280899 

3*2808992 

32*8089920 

328*0899200 

.3280*8992000 

32808*9920000 


0*0010936 

0*0109363 

0*1093633 

1*0936331 

10*9363310 

109*3633100 

1093*6331000 

10936*3310000 


0*0005468 

0*0054682 

0*0546816 

0-.5468165 

5*4681655 

54*6816550 

546*8165500 

5468*1655000 


ITGOyards. 

3 0*0000006 
2 0*0000062 
i 0*0000621 

> 0*0006214 

> 0*0062238 
) 0*0621382 
) 0*6213824 
) 6*2188244 


: 2*539954 Centimetres, 
: 3*0479449 Decimetres. 


1 Yard = 0*91438348 Metre. 

1 Mile = 1*6093149 Kilometre. 


. 

f 

■: 

I ;; 




Milligramme 


Centigramme 

Decigramme 

Gramme , 

Decagramine 

Hectogramme 

Kilogramme 

M^^cgramme 


1 €irain 




. 1BEH0H;'M1ASIJEES Of SDSPACE. 


In English InEnglisti IiiEnglMi In Englisli 
InEnglisli square jards. pote = roods = acres = 
square feet. =9 square ' 272*25 10800 square 4S560 square 

feet. square feet. feet, feet. 


W-7642993 1*1960333 0-0395383 0*000988457 jo-0002471143 

^sq. mdtreH 119*6033260 8-9538290 0-09S845724 |o-0247114310 

Hectare ' or ) . ■ ' ' 

10,000 square \ 107642-9934183 11960*3326020' 895*3828959 9*884572398 2-471I48099G 
metres .1 i ■ , ■ I ■ I 


1 Square Inch =: 6-4513669 Square Centimdtres. 

1 Square Foot = 9-2899683 Square DOcimdtres. 

1 Square Yard = 0*83609715 Square M6tre or Centiare. 
lAcre =0-404671021 Hectare. 

FEEHCH MEASTJEES OP CAPACITY. 

In cubic In pints® In gallons In bushels = 
In cubic feets=1728 = &4-6592^ =8 pints = g gallons = 
inches. cubic cubic 277-273S4 2218*19075 

inches. inches. cubic inches, cubic inches. 

^*^ntimltre^^^^} 0*061027 0-0000353 0-001761 0*00022010 0-000027512 

Centilitre, or lOl 

cubic centi- f 0*610271 0-0003532 0*017608 0-00220097 0*000275121 


Millilitre, or cubic) 
centimetre , f 
Centilitre, or 10 \ 
cubic centi- [■ 
mStm • . ) 

BOcilitre, or 100) 
cubic centi- 1 
metres . . J 

Litre, or cubic 1 
di^imOfcre . j 
Decalitre, or cen- ) 
tistSre . . f 


6-102705 0-003531' 


0-02200967 0'002751208 


61*027052 0-0353166 1-760773 0*22009668 0*027512085 


Sre . . ; 610*270515 0-3531658 17-607734 2*20096677 0-275120846 

6102*705152 3-5316581 176*077341 22-00966767 2-751208459 

^OT^cuMcLlfre^’} 61027*051519 35-3165807 1760-773414 220-09667675 27-512084594 
1 610270*515194303-1658074 17607-734140 2200-96676750 275*120845937 


1 Cubic Inch = ie-3861759 Cubic CentiraStres. 
1 Cubic Foot = 28-3153119 Cubic BOcimetrea. 

1 Gallon e 4*543457969 Litres. 

PEIHOH MEASHBES OP WEIGHT. 


T « , Introv Inavoir- Incwts.-! Tonssa 

In English dupois lbs. 112 lbs. = 20 cwts. = 

grains. ^^4000 5680000 

^ grains. grains. grains. 

0-015434 -000032 0-0000022 0-00000002 .. „ 

0*154340 *000322 0*0000220 0 00000920 0-00000001 

1*543400 *003215 0*0002205 0*00000297^0-00000010 

16-434000 *032154 0*0022049 0*00001969' 0-00000098 

154*340000 *321542 0*0220486 0*00019686 0-00000984 

1643-400000 3-215417 0*2204857 0*00196862 0-00009843 

16484-000000 32*154167 2-2048571 0*01968622 0-00098431 
154840-000000 321-541667 22*0485714 0-19686224 ■0-00984311 


: Qr064,7!)-J Gramme. 
= 0-45^12 Kilogr. 


1 Troy oz. = 31*100168 Grammes. 
1 Cwt, = 50-7969418 Kilogrs, 




IiicTiCs 


Furlongs Chains 


Cloth Memure, 


Cubic Foot 
Cubic Yard 


Ctihic or SoiidMeamre, 


Feet Indies 


Firkin or Quarter Barrel 
Kilderkin or Half Barrel 
Barrel .... 
Hogshead of Ale . , 

Hogshead of Wine 
Puncheon 
Butt of Ale . 

Pipe of 2 Hogsheads . 
Tun or 2 Pipes . 


WEiaHTS AHH MEASHBIB. 


French Ell 


BRITISH WEICHTS AKD MEASURES. 


Limar Measure, 


A league is 8 miles. A Hand (used in measuring horses), 4 inches. A Fathom, 
2 yards, or 6 feet, or 72 inches, ' 

A pendulum which vibrates seconds of mean time in the latitude of Londoa, 
at the level of the sea and in a vacuum, measures 89T383 indies. 

Kautical mile 2, 028y*ards, or 1,014 fathoms. 


A Ton of Shipping is 42 Cubic Feet. A Barrel’s bulk is 5 Cubic Feet. 


Liquid Meojsure. 


Quarts j Pints 


4 

36 

72 

144 

216 

252 

336 

432 

504 

1008 


2 
8 
72 
144 
288 
432 
604 
672 
864 « 
1008 
2016 


I Quai-ters | Kails 


ladies 
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Land or 'Square Measure,: 


1 Roods 

Chains 

■■ ■ Poles ' „j 

&iuare Foot . 




Square Yard . 

— 




Square Pole or Rod 

— 

— 


Chain of 10,000 liiiki 

■ 


16 

Rood 



n 

40 

Acre . , 

4 

10 

160 


'S'arda 


SOI 

484 

1210 . 

4840 


Feet, 


9 

^ 272| 
435G 


Indies 


l^' 
. 1290 
B9204 

, 62726 4 

108 90 15681G 0 
433,60 627264 0 


A square mile is 640 Acres or 3,097,600 Sqtiaie Yards 
Apothecarm Weight 


Marks 


Ounc^ 

Drams 

Scruples 

Crains 

9 

Scruple 

» 




20 

3 

Dram 




3 

1 60 

S 

Ounce 


! 

8 ' 

24 

480 

lb 

Pound 

r>* 

• 

. 12 ' 

96 

' 288 

5760 


tiiiu jL vuliu ttxc lilt; same a 
vided. A Grain is alike in all weights. 


Time Table, 


1 j Rays 

Hours 

Minutes 

f Seconds 

Minute . . , , 

Hour ..... 

Day 

Week . . 

7 

24 

168 

60 

' 1440 

10080 

60 

3600 

864.00 

604800 


* xs u-5 wecKs 1 naj-j or mo days, mevy year which will divide 
by 4 without jeaving any remainder is a leap year, and contains 366 days. A 
Centuiy contains 36,024 daj's. r 7 


Anm of Hock 
Barrel of Tar , 

Bing of Lead 
Box of Baisins ... 56 Ibsi 
Cask of Rice . . . 6cwt. 

Chest of Congou Tea about 84 lbs. 

„ Hyson , . 60 to 80 lbs. 

Brum of Figs . . , 24 lbs. 

Firkm of Butter , , 56 lbs. 

FodderofLead , . . ipi ewt. 

Gross . . 144 or 12 dozen. 

Hogshead of French Wine . 46 gals. 
Load of Hay or Straw . 36 trusses. 

Load of Bricks . , , 500 


Miscsilaneotts Articles, 

30 gals. Pun. of Whisky about . 120 gals, 
l^g gals, or 52 doz 


Pipe of Madeira 
Pc^et of Hops 
Pun, of Brandy 
Hum 


26;Jga]8. Butt of Sherry , 

3cwt. A Pipe of Port . 

Quire of Paper , 

Ream of „ 

Roll of Parchment 
Sack of Flour 
Tierce of Sugar . 

}, Coibe . 

Truss of Old Hay 
„ KewHaj . . CO lbs. 

„ Straw . . .36 lbs. 

Chaldron of coals, London . 25 cwfs 
, Newcastle 53cwts. 
. 92 gals. \ at of coals . . . 3 sacks 

to 2 cwt. Keel of coals . . 8 chal rons. 

100 to 110 gal. Load of coals, Newcastle . i tons 

90 to 100 gals. ^ , Morpeth . 15 cwt 


115 gals, or 56 doz. 

. . 24 sheets 

480 sh. or 20 qii, 

. 60 skins 
. 280,lbs.,..., 
7 to 9 cwt. 

5 to 7 cwt. 

. 56 lbs. 
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3IiscelIaneo us Articles — continued. 

Load of coals, Lancashire . 25 cwts. 

Basket of coals, West Lancashire 

'.6 cwts. 

„ - East Lancashire 

. . 3 cwts. 

Ten of coals . . 48 tons, 1 1 cwts. 

Tub of coals . . . 53 cwts. 

Boom of coals : 180 bushels and 1 vat. 

Creel of coals, Ayrshire . S cwts. 

Bother or Fodder of coals . 17 cwts. 

Welding, the operation of combining 
or joining two pieces of iron or 
steel, by bringing the surface to be 
Joined * to a heat nearly ejjual to 
that of fusion. 

Welding Furnace, in metallurgy, a 
name given, especially on the Con- 
tinent, to the reheating furnace, 
which see. 

Welch. Clearing Stone, a soft 
variety of hone slate, used by curriers 
to give a smooth edge to their knives. 

Well, in ship-hnilding, a partition to 
enclose the pumps, from the bot- 
tom to the lower decks, to render 
them accessible, and prevent their 
taking damage. 

Wells. The practice of boring for 
water, adopted in the province of 
Artois, in France, has given the 
denomination to those wells which 
are termed Artesian, Wells on 
this principle are very applicable^ in 
low level districts covered with 
alluvisi deposit or clay ; in such 
situations springs are seldom found, 
and water cannot be obtained by 
sinking an ordinar}’' well, unless at 
a disproportionate cost. The east- 
ern part of Lincolnshire, which lies 
betw-een the chalk range called the 
Wolds, and the sea, is a case in 
point. It was discovered, perhaps 
accidentally, in sinking through the 
clay to the subjacent chalk, that 
waler rose to the surface in a per- 
petual fountain, and an ample sup- 
ply was obtained over the whole of 
that district by the simple operation 
of boring, 

A number of wells of this de- 
scription have also been executed 
ill the neighbourhood of London 
by perforating the London clay into 
the porous bed of the plastic clay 
formation, and into the chalk. 


The principle of operation ia 
simply this. The hole is bored 
through impervious strata that do 
not contain water, into lower strata 
that are fully charged with it, and 
the water rises by hydrostatic pres- 
sure. The height to which it will 
rise obviously depends upon the in- 
clination of the strata, and other 
causes which affect the relative 
levels of the hole that is made, aiid 
the subterraneous body of water 
that has been tapped. 

Under most circumstances it is 
necessary to protect the perforation 
that is made by sinking iron pipes. 
The boring is thus secured against 
the accident of the sides faUing in, 
and another advantage, which is of 
some importance, is obtained: it 
may chance that the object is to ob- 
tain a supply of soft water which 
has been ascertained to exist at a 
certain level, and that the strata 
which have to be pierced to get to it 
contain hard or impure water; in. 
such a case the boring would be con- 
tinued down to the proper depth, 
and the pipes being plunged into the 
soft water, it w'ould rise through 
them, and any water or impurity 
which might be found in the strata 
through which they passed would 
be effectually excluded. If it so 
happened that at a certain depth 
below the soft water a mineral water 
could be obtained, instead of going 
to the expense of a fresh bore from 
the surface, it would only be neces- 
sary (supposing that both would 
flow to the same level) to bore 
through the pipes already fixed, to 
the mineral water, and insert smaller 
pipes within the larger ones, for 
bringing it up to the surface. 

The history of the great Artesian 
well which was completed at Gre- 
nelle is one of the most remarkable 
instances of confidence in the prin- 
ciple, and of perseverance in execu- 
tion, that is on record. The facts 
are believed to be substantially as 
follows ; — ^A person suggest^ to the 
authorities, that an Artesian well 
would supply water in a situation 
where it was greatly required ; and 
after some discussion it ended in )his 
uiidertaking the work on the stipu- 
lation, ^No water, no pay.’ He 
bored down far beyond the point at 
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or in ‘jumping,’ as is required when 
cutting iirough rock or induratS 
cla^ with the chisel When the 
tonng has proceeded tiU it is found 
difficult to turn the rods, or at such 
times as practical experience dictates. 
It IS necessary to draw out the ii^ 
plemenfs and to bring up the Ioosp 

ordinasy circumstances a 


wIjicJi he expected fco imve tenniu- 
aW Jus labours; but no signs oi 
water appeared ; be peisever^ how- 
ever, till he found that the expenses 
had ruined Mm. Under these cir- 
cumstances, he consulted the cele- 
brated Arago, who encouraged him 
to proceed. Again he went to work. 


:s cwt or more, 
armed with a chisel at the lower 
end, and surrounded by a cylinder 
or hollow chamber, which receives 
through valves and brings up the 
detritus of the perforated stratum. 
This implement IS suspended over a 
feed atove the opo? 

in^ which the hole is made^ aiid^ is 
msed up and let down by manual 

and down, 

Its tortion gives the chisel a circular 
motion, which varies the place of 
cutting at each descent. When the 
chamber is full, the whole apparatus 
is raised quickly to the surface, and 
the material it contains discharged 
In cutting through a hard stm- 
circumstances where 
tM? Snf dispensed with, 

T of boring a hole would 
doubtless answer; but it is con- 
ceived that the bore could scarcely 
be made sufficiently straight to ad- 
mit of pipes being inserted. It is, 
however, a much less costly method 
executing the work where it can 
^made to apply and is well worth 
attention. (SeeArtman Weih) 
weu-staaxcase, a winding staircase 
ot asc^t, or descent, to different 
parts of a building, so called from 
the walls enclosing it resembling a 
well, called frequently a geometrical 
staircase. 
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Weold, or Weald (Saxon), a forest. given to tliese structures, and, ac- 

Wet » pttddling, in mefaliurgij, cordinglj, some engineers approve 

another name for * Pig-fooilmg,’ of plane-faced walls, while others 

(which see). ^In this process, the prefer carved faces; and another 

bed of the furnace in which the theory has been started to explain 

fusion of the pig-iron tabes place is that a perfectly vertical face is the 

coated with solid oxidised compounds best of all adapted to resist the in- 

j of iron, and there is also a stratum fluence of waves. Whether this 

I of liquid cinder of which the chief position be theoretically correct or 

I constituent is protoxide of iron. not, however, the value of an ex- 

f Hence this process of puddling is tended base, in giving stability, is 

termed “wet” in contradistinction too well known to need demonstra- 

to the old method of working on tion, and derives support from that 

; sand bottoms which is termed intuitive kind of feeling which pro- 

! “ dry.” ’ — Fercij, ceeds directly from the evidence of 

; Whale-bone. A substance taken our senses. Adopting the inclined 

from the upper jaw of the whale. plane face as a good practical one 

It is firm and elastic, and is used for for wharf- walls, the rate of inelina- 

stiffening. Specific gravity, 1*8 ; tion or batter may be determined 

weight of a cubic foot, 81 lbs.; will from 1 in 8 to 1 in 12, that is, with 

bear a strain of 6,600 lbs. upon a a total divergence from the perpen- 

square inch without permanent alter- dicular of ^ or of the total height 

ation, and an extension in length of being from 1 to 1^ inch in a foot. 

; modulus of elasticity for a base The front of the wall, if of masonry, 

of an inch square, 820,000 lbs. ; height may he protected by a row of shect- 

of modulus of elasticity, 1,458,000 piling, either of timber or iron. In 

feet j modulus of resilience, 38*8 ; the former case^ the piles are driven 

specific resilience, 20. (Tredgold.) close together, and bound along the 
Wharf, a levelled surface, terrace, or top with a horizontal tie or wailing 

embankment, formed on a river or firmly bolted to the piles. If iron 

canal bank, or sea-coast, to facilitate piling is used, the piles are driven ut 

the landing and embarkation of per- intervals of from three to five feet, 

sons and goods, and protected by an and cast-iron plates fitted in between 

artificial frontage or structure of them, being secured within grooves 

masonry or other materials. The formed in the sides of the piles. The 

natural form of banks and coasts, Brunswick Wharf, at Blackwall, 

unless defined by masses of rock, is affords a good example of this de- 

iisually shelving or inclined, so that scription of piling. The masonry of 

the depth of water is gradually re- the wall is founded upon the piling, 

duced, and thus prevents the close the length and closeness of the piles 

approach of floating-vessels. By . being determined with reference to 

the construction of wharf-walls, the nature of the subsoil, and the 

which are either extended into the whole of them are driven to a firm 

deep water, or the foundations of bottom and levelled on the heads, 

which are sunk so as to permit of being strongly secured in their po- 

; the subsequent removal of the bank, sition by means of longitudinal and 

and thus bring deep water into con- transverse ties or beams, on which 

tact with them, vessels are enabled the first course tif footings was built, 

to come close alongside, and tlius The durability of these walls is 

discharge or receive their cargoes known to depend greatly upon the 

directly from the wharf. Wharf- kind of mortar or cement used in 

walls *^are constructed of various connecting the masonry or brick- 

materials, hut are always formed work (lemejits known as water- 

with a slope or batter outwards cements, formed with lime^ wliich 

towards the base, in order to give has the property of hardening nn- 

greater stability to them, and to re- der water, should be preferred to 

sist the action of the tide and the all others. The thickness of ^he 

waves. Much theory has been ex- wall must depend npon its height 

pended in attempts to determine the and the nature of the materials be- 

precise forms which should bo hind it If these are likely to press 
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mvetdy igaiost the wall, sucli' as 
clays liable to bold fipreat quaatitiea 


a rolling progressive motion. They 
receive aames „ correspoiiclmg to the 

■ part of tbe, engine or tender they 
. ' snpport j" as leading, trailing, etc. 

Driving', wheels vary in size from 4 
feet 6 incbes up to 1 0 feet in dia- 

■ meter. Leading and trailing wheels 
vary from 3 feet np to 4 feet 6 
inches in diameter. Tender wheels 
are usually about the same size as 
the leading and trailing wheels of 
the engines they are attached to. 

WLeel-cuttijag maciime, a ma- 
chine for cutting out the teeth of 
wheels. The most perfect machines 
for shaping the teeth of vrheels are 
those invented by Mr. Lewis, of 
Manchester, which are adapted for 
cutting the teeth of spur, bevel, and 
worm wheels, of either metd or 
wood. The principal working parts 
of these machines and the mode of 
action are as follows : 

Two side-frames have angular 
ridges from end to end, to fit into 
corresponding grooves in the bottom 
of a travelling frame; this frame 
can be adjusted by a screw moved 
by a hand-wheel at the back of 
the machine : at the front of the 
machine is a strong spindle, placed 
vertically, to carry the work which 
is fixed on the top of it, and at the 
lower part is a large worm-wheel 
moved by a screw, to which is con- 
nected a train of three wheels : the 
sizes of the first and third wheels 
must be such that half a revolution 
of a handle, which falls into a notch 
after each half-revolution, shall turn 
the work so that any point in the 
pitch-line of it will move through a 
distance equal to the pitch. To the 
travelling frame a slide is attached 
by bolts and joints, in such manner 
that it may be fastened to act verti- 
cally, or at an angle in the direction 
either of the length or breadth of 
the machine. The cutter, and its 
wheels for diminishing the speed and 
pulley for communicating motion to 
it, are carried by the slide. The 
cutter is a circular piece of steel 
notched like a saw, and shaped to 
fit the spaces between the teeth of 
the wheel, and is raised or lowered 
by a rack at the back of the slide, 
worked by a pinion and handle. The 
travelling frame and slide being ad- 
justed to the work, and the suitable 


of water, etc., the thickness of the 
wall will be required to be greater 


solid ground. These land-ties will 
also considerably assist the w^all in 
resisting the forward pressure of the 
soil behind it. Immediately at the 
back of the wall a firm body of con- 
crete, or at least well-puddled clay, 
should be introduced. Whiebever 
of these is used as a backing, it 
should be consolidated as much as 
possible, and it will thus resist the 
admission of moisture behind the 
wall which is indispensable to secure 
its pc^’nnanent durability. The con- 
crete should be cast in from a height 
i, and 


above its intended position, 
allowed to set before it is filled in ; 
and if clay be substituted, it should 
be thoroughly well-rammed in, and 
made as solid as possible. 

Wheal, mininyt the ancient Corn- 
ish called a mine which has 
been corrupted into u’heai. The 
word originally signified a worh 

Wheel and Axle. This machine is 
80 named by reason of its consisting 
of a wheel and cylinders, having a 
common axis with pivots fixed in 
its extremities, on which the whole 
may revolve. This very simple and 
useful contrivance, although usual- 
13 '' designated a second mechanical 
power, requires the consideration of 
no other principles than those ad- 
duced for the lever ; it is nothing 
but a lever, having the radius of the 
wheel for one arm, and that of the 
cylinder or axle for the other, the : 
fulcrum being the common centre of 
both. This machine is also termed 
the ‘Perpetual Lever;’ for since 
the power and the resistance op- 
erate respectively at the circum- 
ference of a circle revolving about an 
axis, it is obvious that the rotation 
must maintain the continuity. 


Wlieels, m locomotive engmest the 
well-known invention for obtaining 
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f wheels arranged for turning it the 

given distance, the machine is set 
in motion and the revolving cutter 
pressed down upon the rim of the 
wheel bv the handle and rack till 
the space has been cut ; the cutter is 
then raised, and by giving half a 
i revolution to the handle attached to 

I th G worni-wl i eel apparatus, the spi n- 

I die and work are turned so that the 

^ latter is in proper position for the 

cutter to act again. For a spur- 
wheel the slide acts %’crtically, for 
a bevel-wheel it acts at the requisite 
angle in the direction of the length, 
and fur a worm-wheel at an angle in 
j tiie direction of the breadth of the 

machine. 

'Wlxet-slatej a massive inraeral of a 
greenish-gray colour ; feebly glim- 
mering; fracture slaty or splintery; 
fragments tubular; translucent W 
the edges, and feels rather greasj’-. 

mining, a machine used for 
raising ores, etc., worked by horse^^ 
steam, or water. 

Wliim-sliaft, in mining, the shaft by 
which the stuiF is drawn out of tlie 
mine by the horse or steam whim. 
Wliispering gallery, a curvilinear 
corridor or balcony within the cu- 
pola of St. Paul’s cathedral, London, 
and in other ecclesiastical build- 
ings. 

White Argentane or Argentine 
Plate, an alloy consisting of 8 parts 
of copper, 3 parts of nickel, and 3 
parts of zinc. 

W^ite Chalk is a well-known native 
carbonate of lime, used by the artist 
only as a crayon, or for tracing Ms 
designs; for which purpose it is 
sawed into lengths suited to the 
port-crayon. \\''hite crayons and 
tracing chalks, to be good, must 
work and cut free frosii grit. From 
this material both wliiting and lime 
are prepared, and are the bases of 
many common pigments and colours 
used in distempering, paper-stain- 
ing, etc. I 

White liead, carbonate of lead, a 
preparation of lead used for painting 
wood and plastering walls white. 
WhitGning is made from chalk The 
chalk is broken into small pieces, and 
gr(mnd with excess of water in a 
washmill. The lighter parts of the 
mixture are allowed to flow over 
into a hack, or reservoir, in wliich 


the fine powder settles ; this is taken 
Qn t» made into lumps and dried. 

Wholes, in mining, ground that has 
never been worked. 

Wicker-work, at an early date, was 
occasionally employed for the roof- 
ing, if not for the entire construc- 
tion, of churches. 

Wicket, a small gate or door within, 
or a part of a massive or larger 
door or gate for the passage of 
pedestrians. 

Willow wood is of many varieties ; 
it is perhaps the softest and lightest 
of English woods; it is planed into 
chips, and used for many simple 
purposes. 

Wimple, a plaited linen cloth which 
nuns wear about their necks ; also a 
hag or streamer. 

Winch or Wince, in mining, the 
wheel or axle frequently us*ed to 
draw water, etc. in a kibble by a 
rope. 

Winch and Axle, a macMne consti- 
tuting a small windlass, and con- 
sisting of a cylinder of wood -which 
is capable or turning on its axis 
between two upright posts of the 
same material, or between the ends 
of a cast-iron frame : a lever at one 
or at each extremity of the cylinder 
is attached to an iron axle passing 
through the latter at right angles 
to its direction, and is furnished 
with a handle which is parallel to 
that axle. The name winch is 
given to a lever or handle of this 
kind, and the word is supposed to 
be derived from the verb guincker, 
signifying, in old French, to turn, 
or bond in a curvilinear manner. 
The machine is used to raise a 
weight vertically, or to draw an 
object towards it; for wliich pur- 
poses the object is connected with it 
by a rope or chain which continually 
passes over the curved surface of the 
cylinder as the latter is made to 
turn on its axis by a man acting 
at the handle. Since the cylinder 
revolves once while the handle, or 
the extremit}’- of the lever to which 
it is attached, is made to descrilie 
the circumference of a circle, it is 
evident that the mechanical power 
of the machine is precisefy that 
the wheel and axle. Wlien of a 
simple form it is employed to raise 
water from a well, and earth or somo 
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oilier roaterial from the shaft of a 
sniiill mine; and one of a complex 
nature is nse^l, by means of a crane, 
to raise casks or heavy packages 
from the ground to the 'tipper part 
of a building. 

When great weights are to be 
raided, the machine is usually fixed 
in a frame of cast iron, wliich is 
rectangular on the plan, but its ex- 
tremities or faces have the form of a 
triangle, or of the letter A. The 
axle of the cylinder is supported on 
a horizoiitaf btor at the middle of 
each end of the frame, and to the 
cylinder is attached a toothed wheel 
which turns with it on the common 
axis ; above this wheel, and parallel 
to the cylinder, is an iron axle wliich 
carries a pinion with teeth working 
in those of the wheel, and causing 
the latter to revolve, the pinion it- 
self being turned by means of the 
lover and handle at one or at each 
extremity of the frame. A machine 
of this Bnd is called a crabi and 
when a weight is to be drawn hori- 
zontally or raised above the cylinder, 
the machine must of course be bolted 
to the floor or firmly' fixed in the 
ground, in order to prevent it from 
being moved from its place. In 
such machines tliere is generally, 
at one extremity of the cylinder,* a 
wheel having o*n its circumference 
teeth like those of a sawj and a 
cikk or catch, which turns freely 
on a pin, is attached by that pin to 
the side of the frame in such a 
manner that it may fall between 
the teeth. By this contrivance, if 
the handle should break, or the 
moving power be taken off w'hile 
the weight is suspended in the air, 
the latter is prevented from descend- 
jng. 

Machines of this kind are occa- 
sionally constructed, w^hich have 
the power of holding the "iveight in 
any part of its ascent or descent 
without a ratchet-wheel and catch. 
The only disadvantage attending 
the machine, when compared -with 
an ordinary winch or capstan, is that 
it requires a much greater quan- 
tity of rope to raise or move the 
object through any given distance. 

The winch is employed in the 
common Jack, which is used to lift 
great weights, or to move them 


through small distances. The 
handle turns a jdnion with teeth, 
wrhicii act on others at the clreimi- 
feronce of a small w'-heel ; .and on 
the axle of this is a pinion with 
teeth, w’liicli work In those of a 
rack-rod. Tlie axles of the wheel 
and pinions being let into the sides 
of a case of ■wood or iron, the re- 
volution of the wlieel produces a 
rectilinear motion of the rack ; and 
one end of the case being fixed to 
the ground, or against an immov- 
able olifect, the extremity of the 
rack at the opposite end forces for- 
ward the body •whieli is to be dis- 
pdaced. Sometimes, instead of a 
rack, the machine is furnished with 
a wheel whose axle is iioliow, and 
cut in the form of a concave screw : 
within this screw is one of the con- 
vex kind, which by the revolution 
of the wheel and its axle is made to 
move in the direction of the latter, 
and thus to press before it the ob- 
ject which is to be I’emoved. This 
machine lias, how^ever, considerable 
friction. 

The force exerted by a man in 
turning a winch vertically, varies 
according to the position of the 
lever wdtli respect to the horizon. 
When the lever, or that part which 
is perpendicular to the axle, is per- 
pendicular to the ground, and the 
handle is at the highest or lowest 
part of the circle described hy the 
end of the lever, the man either 
pushes the handle directly from him 
or pulls it directly towards him ; and 
in each case he exerts a power which 
is estimated at 27 or SO lbs. ; but 
when the lever is in a horizontal 
position, the man either throws a 
great portion of his weight on the 
handle to press it down, or lie exerts 
his muscular force in a direct man- 
ner to puli it up-^vartls; and the 
force exerted in these positions is 
estimated at 140 or 160 pounds. 
The force exerted must very evi- 
dently have diflcrent values between 
those quantities in other positions 
of the winch ; and the practice is 
to cause two men to ivork at the 
same time to turn the maeiiine, one 
being at each extremity of the axle 
of the cylinder. The levers of the 
two winches are placed at right 
angles to one another j consequently, 




when one man is pushing or pulling 
horizon tally, the other is pressing 
or pulling "vertically, and thus the 
operation of turning goes on with 
nearly uiiiforni intensity; the first 
man working in the least favoui’abie 
position when the other is w'orking 
in that which is most so. 


■Wind. Greatest observed velocity, 
159 feet per second (Rochon) ; force 
of wind with that velocity about 
67| lbs. on a square foot. 

The following table gives more 
detail of the movement of the aerial 
currents: 


TahU of Velocity and Force of Wind, 


Milos an 
[ hour. 

[ 

[ Feet per second. 

1 

Force in pounds 
per square foot. 

: 1 

1-47 

0*005 

f . . . 5 

7*33 

0*123 

10 

14-C7 

0*492 

1 20 

29*34 

1*968 

80 

44*01 

4*429 

50 

73*35 

12*300 

GO 

88*02 

17*71 

75 

120*00 

27*70 

100 

146*66 

50*00 


Wind-beam, in ajichnt carpentry, 
a cross-beam used in the principals 
of many ancient roofs, occupying 
the situation of the collar in modern 
Mng-post roofs. 

Winding, m skips, twisting on an 
uneven surface. 

Winding engines, mining. In 
winding engines for drawing coals 
from a pit, where a given number of 
strokes are requiredin dra^ving a corf, 
the diameter of the first roil at the 
first lift must be ascertained. In this 
case the engine is supposed to have 
flat ropes, such as are generally 
used, and which lie upon each other. 
To find the diameter of a rope-roll 
at the first lift, it is necessary to 
know the depth of the pit, the thick- 
ness of the rope, and the number of 
strokes which the engine is intended 
to make in drawing up a corf or 
curves ; then, the thickness of the 
rope being known and the number 
of strokes, the thiclmess of the ropes 
upon the roll can be determined, let 
the diameter of the roll be what it 
may. Suppose the thickness of the 
rope to be 1 inch, and the number of 
strokes 10 ; then the radius of the 
roll is increased 10 inches, or the 
diameter is increased 20 inches, 
whatever the diameter may be. 

W’indlass in mechanics, a machine 
by which a rope or lace is wrapped 


A hardly perceptible wind. 
A pleasant wind. 

Brisk gale. 

Very brisk. 

"Very high -wind. 

Storm, 

Hurricane. 

Tornado. 


round a cjdinder: in navigation, a 
horizontal machine of strong timber, 
used ill merchant ships for heaving 
up the anchor, instead of a capstan. 

Wind-mill, a mill which derives its 
motive power from the impulse of 
the wind. The building containing 
the mill-work is usually lofty, and 
placed on elevated ground. The 
machinery consists of a shaft, upon 
one extremity of w'hich arms radiate 
at right angles, similarly to the 
spokes of a wheel : upon these, vanes 
or sails arc set at a small angle 
(about 22®). By this means the 
wind, blowing directly upon the 
area occupied by the vanes, acts 
obliquely upon the whole of them, 
causing them all to move in a direc- 
tion transversely to that of the wind. 
Suitable means are provided for 
bringing the sails into a position to 
confront the current of the wind. 
The motion of the sails is transferred 
by gearing to any machinery re- 
quired to be driven, which is most 
commonly mills for grinding com. 
Wind-mills were formerly exten- 
sively employed, in Holland, to give 
motion to pumps for the drainage of 
land. The power of the wind is 
uncertain and variable in its inten- 
sity, and its application as a prfma 
mover for mechanical purposes is 
consequently limited. 


■y,. 
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WINZE. 


Windows were almost unknown in 
the religions and other moniimentai 
structures of the Egyptians, Greeks, 

. and Eomans, but they constitute an 
essential and distinguishing feature 
of the Gothic, to which style they 
stand in the same relation as Orders 
do to the temple architecture of an- 
..tiquity. ; ■■ 

Windows admit of very rich and 
varied decoration, and those in 
^ Beccles church, Suffolk, (represented 
on opposite page), are beautiful ex- 
amples. The varied exuberance of 
fancy displayed in the tracery may 
possibly be accounted for by sup- 
posing each to have been the gift of 
some pious individual, who, %vhile 
he perpetuated his munificence, 
marked also his taste and ingenuity. 

The practice of ‘window tracery 
everywhere had its origin in win- 
diovi-grouping^ placing two or three 
lancet windows beside each other, 
and one or more foil or rosette win- 
dows above and between their heads, , 
in order to fill out the arched cell of | 
the vaulting, which then necessarily^ 
gave the whole group an arched out- 
line; and this was indicated by a 

f eneral drip-mould or label. It then 
ecame desirable to lighten the 
irregular-shaped masses of stone left 
between the perforations, and this 
was done^ by piercing these masses, 
or spandrils, and reducing the solid 
frame of each foil or rosette to an 
equal thickness all round, as if seve- 
ral such frames or rings were packed 
into one great arched opening, which 
henceforth vras regarded as one win- 
dow instead of several. 

■Wind-pipes, m mining, pip^s for con- 
veying air into mines. 

Wind-sail, in navigation, a sort of 
ventilator, consisting of a wide tube 
of canvas shaped like a funnel, to 
convey a stream of fresh air down- 
wards to the hold and lower deck of 
a ship. 

Wines are prepared from any veget- 
able juices, chiefly from the juice of 
the grape by'' fermentation, during 
which process the sugar contained in 
the juice is converted into alcohol, 
of varying degrees of strength. 
Wingr-transom, in ships, the upper- 
most transom of the stern frame. 
Winze, in mlnbig, a sinking in a lode i 
communicating from one level to i 


another for proving the lode or 
tilating the drivings. ■■ 

Wipers, the cogs of a 
wheel. 

Wood, in its raw state, contains 
large amount of water. This water 
contains more or less soluble mine- 
rals, and is called sap, Bv drving 
wood, a great part, but not all, of 
this water is evaporated. If wood 
■ is dried in a closed vessel, and then 
exposed to the atmosphere, it 
quickly absorbs moisture; but the 
moisture thus absorbed is much 
less than the ivood origin ally 
tained. ^ ^ 

The amount of water varies in 
different kinds of wood, and also 
varies according to the season. 
Wood cut in the month of April 
contains from 10 to 20 per cent, 
more water than that cut in the 
month of January. 

The following Table shows the 
percentage of water in different 
kinds of wood dried as far as 
sible in the air 

Beech 18*6 

Poplar 

Sugar and common Maple . 

Ash . . ^ 

Birch . 

Oak, reel 

Oak, white . 

Pine, white . 

Chestnut 

Pine, red . 

Pine, white . 

Linden 

Poplar, Italian 

Poplar, black 

Wood cut during the months of 
December and January” is not only 
more solid, but it will dry faster 
than at any” other period of the ymr, 
because the sap by that time 
iucorpoi’ateti a great part of its 

soluble matter with the woody fibre; 
what remains is merely water. 

When the sap, during the months 
of February, Bfarch, and April, 
rises, it partly dissolves the woody 
fibre; and the drydng of the wood 
is not only retarded, but the wood 
is weakened, in consequence of the 
solid matter thus held in solution. 

The difference in ehemicM com- 
position of the woody fibre, in most 
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linds of wood, is but slight, as the 
following analytical Table shows : — 

Carbon Hydro- Oxygen 
gen 

Sugar Maple 53-G5 5*25 42-10 

Oak . . 49*^13 6-07 44-50 

Poplar, black 40*70 6*31 43 09 

Pine . 50*11 6*31 43*58 

Wood is generally bought by 
admeasurement, and its specihc 
gravity is directly in proportion to 
its amount of carhon, hydrogen, and 
oxygen. The following Table shows 
the specific gravity of wood. Water 
;=sl000:— ' 


Green. Air-dried. 


Oak, -white , , 
Oak, red . . . 
Poplar . . • • 
Beech .... 
Sugar Maple . . 
Birch . . • . 
Pine, red . . . 
Pino, white . . 
ElMjny .... 
Guaiac (lignum ) 
vitee) . . .j 


Wood-engraving, the art of re- 
producing designs on paper by cut- 
ting them on wood; the portion 
which is to be represented light is 
cut a%vay, leaving the dark portions 
in relief (this is the reverse of steel- 
engra\’ing), and from the picture 
thus produced can be printed copies 
on paper. 

Woodlook, a block of wood nailed 
on each side of a ship’s rudder to 
prevent it from being lifted off its 
hinges and unshipped. 

Woold, in naval langvage^ to streng- 
then a made or a started spar, by 
winding tarred rope tightly round 
it at the weak or suspected place. 
Woolf’s engine, a steam-engine so 
called from its inventor’s name, 
with two combined cylinders of dif- 
ferent diameter, the eduction pas- 
sage of the smaller cylinder com- 
municating with the steam passages 
of the other; high-pressure steam 
being -used in the small cylinder, 
and made to act expansively in the 
large one, the steam being after- 
awards condensed in the usual man- 
ner. By this arrangement steam is 
economised, and a considerable sav- 
^ bag of fudl is efiected. 


Work, in mining, ores before they are 
cleaned and dressed.— --The motion 
of a machine. It may be as in a 
crane or a pump to lift a body up- 
wards against the force of gravity ; 
or it may be to effect the [>ri>|iiiIsion 
of a ma«s upon a level or an in- 
clined surface. It is measured by 
miilriplmng the motion which the 
machine produces into the resistance 
or force which it overcomes. 

, In architecture, a building in 
i the process of construct iun, 
i Work, union of new and old 
I work . — In attaching any ne-^v -work 

to a building, every allowance 
must be made for the sinking of 
the footings under pressure, ''and 
for the settlement of the ma- 
sonry into itself. Thus, while it is 
necessary that a vertical groove, or 
indent, be made in the old work, to 
receive a corresponding piece of the 
new*, it is still more ess(?ntial that a 
freedom for the downward motion of 
the latter should be secured ; other- 
I wise, if it be tightly toothed and 
bonded into the old work, the result 
illustrated in the annexed sketch 
may be anticipated. 


Working big, in mhiing, signides 
sufficiently large for a man to work 
■ in. 

Working drawings consist of plans, 
elevations, sections, and details in 
full, of the whole, and of all the 
parts of an edifice, to as large & 
scale as may be found convenient: 
generally rnade in outline except- 
ing the sectional parts, -which are 
mostly shadowed, in order to make 
them more obvious to the -workman* 
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for whose use these drawings are 
made. . 

Worh-wlieel, awheel having teeth 
formed to ft into the spiral spaces 
of a screw, so that the wheel may 
be turned by a screw. 

Wrangler. The student who shall 
attain the highest honour in the 
public university examinations for 
the degree of bachelor of arts is so 
called. . 

Wreatiij in heraldri/j that which is 
between the mantle and the crest,, 
called also a torce; also a boar’s 
tail, so termed among hunters. 

"Writers to the Signet, a society of 
lawyers in Scotland, equivalent to 
tlie’highest attorneys in England. 

Wrought Iron. The chemical diifer- 
ence between cast iron and wrought 
iron consists pnncipall}" in the de- 
gree in w’hicli foreign matters are 
present in each ; -which is in larger 
amount in the former than in the 
latter. This rule is applicable only 
to a given cast iron, and to the 
WTOught or bar iron -which is made 
from it. There are many cases in 
■which wrought iron contains a 
larger amount of impurities than 
<jast iron, and still continues mal- 
leable ; while cast iron of the same 
composition may be very hard and 
brittle. Berzelius detected 18 per 
cent, of silex in a certain kind of bar 
iron, which -was still malleable and 
useful. One-tenth of that amount 
■of silex will make cast-iron brittle. 
The foreign matters generally com- 
bined with pig iron are, carbon, 
silicon, silex, sulphur, phosphorus, 
arsenic, zinc, manganese, titanium, 
chrome, aluminium," magnesium, and 
calcium. Each of these tends to 
make iron brittle ; therefore, in con- 
verting cast into wrought iron, it is 
necessary, as far as possible, to re- 
move them. 

The main difference Ijet-^veen pig 
and -wrought iron consists in their 
mechanical structure, or aggregate 
form. Pig iron is a homogeneous 
mixture of impurities and*" metal. 
Wrought or bar iron is a mixture 
of iron more or less pure with a mass 
of homogeneous impurities, or cinder, 
the latter filling the crevices between 
the_ crystals of "the iron. Iron being 
fusible in proportion to the carbon it 
contains, if pig iron is melted, and 


the cinder surrounding it exposed to 
the atmosphere, the carbon will be 
volatilised in the form, of carbonic 
acid, and iron of greater or less 
purity \vill remain. To keep this 
iron liquid, a higher temperature is 
required: unless the temperature is 
raised, it will crystallise. In this 
state of metamorphosis its infusi- 
bility will increase, and after the 
expulsion of the carbon, it -^viil con- 
tract into a solid mass in opposition 
to_^ the highest possible heat. By 
stirring and mixing the pasty iron, 
small crystals are formed ; at first, 
on account of the partial fusion of 
the iron,^ in small particles ; but, as 
the fusibility diminishes, these parti- 
cles unite by the force of cohesion ; 
and the bodies thus formed may, by 
exposure to a higher heat, be welded 
together. The mixing of cinder and 
iron will prevent the latter from 
forming large crystals : this result, 
of course, will be more easily pre- 
vented by diligent than by tanly 
manipulation. Where the pig iron 
is of such a nature as to keep liquid 
while the work goes on slowly, still 
better results will be obtained. This 
process is analogous to that of salt- 
boiling, in which, by stirring the 
brine, the formation of large crystals 
is prevented. If the crystals o*f iron 
thus formed cohere, they produce, 
under the influence of motion, a 
porous, spongy mass, whose cre-vicea 
are, if not filled, at least coated, with 
cinder. If these masses, -which are 
the loups or balls at the puddling 
furnaces, are shingled or squeezed, 
the crystals of iron will not unites 
but form coated cells -with a film of 
cinder, of greater or less thickness, 
according to the fusibility of the 
cinder. Iron in a connected form 
and cinder in separate cells, are thus 
blended in one homogeneous mass. 
The more this iron is stretched, the 
niore it forms fibres. Fibrous bar 
iron resembles hickory wood, in. 
being a combination of fibres and 
spaces. ^ In bar iron, these spaces are 
filled with cinder. When other cir- 
cumstances are equal, the strength of 
the iron will be proportional to the 
fineness of the fibres. That po|^ioa 
of the iron which is not melted, which 
crystallises too fast, or whose pre- 
mature crystallisation cannot be 
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prerriitfifl, is in the condition of cast 
metal, and cannot be converted into 
fibrons wrought iron. In the pud- 
dling furnace it is necessary to pre- 
vent eijstallisation by manual 
labour. 

If the characteristic between 
yrrouglit and pig iron consists only 
in a ■well-regulated mechanical mix- 
ture of cinder and iron, hbrous iron 
shoiiLi be producible from any cast- 
iron, whether purified or not: this 
is actually the case. Very fibrous 
bar iron, which is strong and mal- 
leable, is made from veiy inferior 
cast metal, from which no impurity 
has been removed. At Hyanges, in 
France, very inferior metal is con- 
verted, by a cheap and skilful pud- 
dling^ process, into a very fibrous 
bar iron, of great strength and 
ductility. Eiit this iron is pudcUed 
and re-heated at the lowest possi- 
ble heat; it is then rolled, and is 
ready for the market. For hoops, 
rails, and nails, it is a very useful 
article, but it is of no use to the 
blacksmith. Heated to any tem- 
perature above that of the puddling 
and re-heating furnaces, it returns 
to its primitive state, in which con- 
dition it becomes w’orse than the 
cast-iron from which it was origi- 
nally made. ISTone but a very sin- 
ful blacksmith can weld it; for, 
when slightly reheated, it falls to 
coarse sandy pieces, or melts like pig 
iron. That which thus loses its 
fibrous texture in heating, the smith 
calls ‘burnt iron.’ 

The philosophy of the improve- 
ment of metal consists in the cir- 
cumstance that a part of its impu- 
rities wdiich are originally in che- 
mical combination, are converted 
into mechanical admixtures. Iron, 
containing a small amount of car- 
bon, silicon, or phosphorus, is al- 
ways more hard and strong than 
pure iron. Pure iron is quite soft. 
Impure iron has the property of 
crystallising, or being suddenly 
cooled: the size of these crystals 
is proportional to the amount of 
carbon in chemical combination 
with the iron, in proportion to 
other matter. Between the crys- 
tals minute spaces are left^ which 
serve for the absorption of oxygen. 
By this means, silicon and calcium 


may be oxidised, but not carbon, 
phosphorus, and sulphur. The me- 
tal improves in quality in proportion 
as oxygen finds access to its impu- 
rities. ■ 

The absolute cohesion or strength, 
of wu-ought-iron is not dependent 
upon the degree of purity of the 
metal, but upon a given mixture of 
cinder and iron. Pure iron, which 
is always soft, may bo required for 
various purposes, as in the manu- 
facture of cast steel ; but, in most 
cases, an impure but fibrous iron is 
preferable. In making wrought 
iron, the main difficulty consists, 
not in producing fibres in the first 
stages of the operation — for this, 
may be accomplished by almost 
every experienced manufacturer — 
but in retaining these fibres through 
every subsequent stage of the ope- 
ration. 

^ Wrought iron of good quality m 
silvery white and fibrous; carbon 
imparts to it a bluish, and often a 
gray colour : sulphur, a dark, dead 
colour, without a tinge of blue ^ 
silicon, phosphorus, and carbon, a 
bright colour, which is tlio more 
beautiful the more the first two 
elements preponderate. The lustre 
of iron does not depend principally 
upon its colour j for pui-e iron, al- 
though silver^’' white, reflects but 
little light. A small quantity of 
carbon "in chemical combination, 
phosphorus, or silicon, increases its 
brilliancy. Its lustre is diminished 
by siiex, carbon in mechanical ad- 
mixture, cinder, lime, sulphur, or 
magnesia. Good iron should ap- 
pear fresh, somewhat reflex in its 
fibres, and silky. A dead colour 
indicates a "weak iron, even though 
it is perfectly white. Dark but 
very lustrous iron is always supe- 
rior to that ■which has a bright co- 
lour and feeble lustre. Coarse fibres 
indicate a strong, but if the iron is 
dark, an inferior article. Where 
the iron is of a wdiite, bright co- 
lour, they indicate an article of 
superior quality for sheet iron and 
boiler-plate, though too soft for 
railroad iron. For the latter pur- 
pose, a coarse, fibrous, slightly 
bluish iron is required. Iron of 
short fibres is too pure ; it is gene- 
rally hot-short, an4 when cold, nofc 
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strong. This kind of iron is apt to 
result from the application of an 
excess of lime : its weakness is the 
result of the absence of all impuri- 
ties, The best oualities rtf hnr imti 


ties. The best qualities of bar iron 
always contain a small amount of 
impurity. Steel ceases to be hard 
and strong, when deprived of the 
small amount of silicon it contain?, 
or if the silicon is oxidised by re- 
peated heating. This is the ‘case 
with bar iron. 1£ deprived of all 
foreign admixture, it ceases to be 
a strong, tenacious, and beautiful 
iron, but becomes a pale, soft me- 
tal, of feeble strength and lustre. 
Good bar or wrought iron is always 
fibrous: it loses its fibres neither 
by heat nor by cold. Time may 
change its aggregate form ; but its 
fibrous quality should always be 
considered the guarantee of its 
strength. Iron of good quality will 
bear cold hammering to any ex- 
tent. A bar an inch square, which 
cannot be hammered down to a 
quarter of an inch, on a cold anvil, 
without showing any traces of 
splitting, is an intbrior iron. 
Wrought Stone-work. In put- 
ting wrought stone-wwk together, 
iron is to be avoided as the cer- 
tain cause of its subsequent destruc- 
tion. The stone cornices, archi- 
traves, and dressings of many a 
noble mansion have been brought 
into premature ruin by the contrac- 
tion and expansion of iron under the 
effects of cold and heat. But there 
are careless contractors wlio will 
allow their Corinthian capitals and 
fluted shafts to be ruined, even before 
the entablature surmounts them; 
and the young architect will not, 
therefore, omit to insert a clause in 
his specification (and to be peremp- 
tory in its enforcement), that all cut 
stone--work be securely preserved, 
during the progress of the building, 
with wood casing. It is surprising 
how grossly indifferent each class of 
artificers is to the work of the others. 
It is still more surprising to observe 
how” frequently they seem indifferent 
to the preservation of their own. 


Xanthiein, the yellow’' colouring mat- 
ter of flowers, 

Xehec, m namgathn^ a small tliree- 
' masted vessel, w'ithout a bow'sprit, 
principally used in the klediter- 
raiiean. 


Xenia, a name given to liictures re- 
presenting still life. 


Xenodochium, a room in a monas- 
tery for the reception and entertain- 
ment of strangers, pilgrims, aud the 
relief of paupers. 

Xeringne, a South American name 
for caoutchouc yielding siphonia and 
micrandra. • 

XP. I., the initials of the Greek 
names of Christ; a monogram, re- 
presented in paintings and mosaics 
by the Greek Christians. 

Xylite, an arbestiform mineral from 
the Ural. 

Xylochlore, a mineral closel}’' resem- 
bling apophyllite and found in olive- 
green crystms in Iceland. 

Xylodine, a name given to a kind of 
collodion prepared from wood. 

Xylography, the art of engraving on 
wood. 

Xylotype, a process for obtainiisig 
drawings on w^jod, not now used. 

Xyst or Xystos, in ancient architec- 
ture, an open or sometimes covered 
court of great length in proportion to 
its width with porticoes on three 
sides, used for the exercises of wrest- 
ling, running, &c. 


ITacea Wood. The wood is sent from 
Jamaica, and is of a pale brown co- 
lour. It is used for cabinet and mar- 
quetry work. 

Tacht, in fiavigation, a small ship for 
carrying passengers; a pleasure sMp 
Tard, a court enclosed % walls and 
other buildings ; also ‘ a measure 
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of B feet ; a yard or yerd was an- 
ciently a spar or rafter in a timber 

: ..roof.' ■■■ 

Yardland, a certain quantity of land 
called, in Saxon, gyrdlander; in 
Latin, virgata terrse : ‘in some places 
it is 20 acres of land, in others 24 or 
• SO. 

Yeast, the product of the fermenta- 
tion of bter, consisting of accumu- 
lated granules of the growth, which 
is regarded as the cause of fermenta- 
tion. Gennan Yeast is a dried 
varieU^ 

Yellow is the first of the primary or 
simple colours, nearest in relation 
to and partaking most of the nature 
of the neutral white: it is accord- 
ingly a most advancing colour, of 
great power in reflecting light. Com- 
pounded with the primary red, it 
constitutes the secondary orange 
and its relatives, scarlet, etc,, and 
other warm colours. 

Yellow Lake. There are several pig- 
ments of this denomination, vary- 
ing in colour and appearance, ac- 
cording to the colouring substances 
used and modes of preparation. 
They are usually in the form of 
drops, and their colours are, in 
general, bright yellow^ very trans- 
parent, and notliable to change in 
an impure atmosphere, — qualities 
which would render them very 
valuable pigments, were they not 
soon discoloured and even de- 
stroyed by the opposite influence 
of oxygen and light, both in water 
and oil, in which latter vehicle, 
like other lakes in general, they 
are bad dryers, and do not stand 
the action ‘of white lead or other 
metallic colours. If used, there- 
fore, it should be as simple as 
possible. 

Yellow Oclire, called also Mineral 
Yeilowy is a native pigment, found 
in most countries, and" abundantly 
in our owm. It varies considei‘abiy 
in constitution and colour, in which 
latter particular it is found from a 
bright but not very vivid yellow to 
a brown yellow, called spruce ochre, 
and is always of a warm cast. Its 
natural variety is much increased 
nby artificial dressing and compound- 
iig. 

YellDW Orpiment, or Yellow Ar« 
senio, is a sulphurate oxide of ar- , 


senie, of a beautiful, bright, and pure 
yellow colour, not extremely dura- 
ble in water, and less so in oil. In 
tint with white lead, it is soon de- 
stroyed. It is not subject to dis- 
coloration in impure air. 

Yew. The yeiv-tree Is common in 
Spain, Itaty, and England, and is 
indigenous to Xottingliamriiire. 
The tree is not large, and the w'ood 
is of a piile yellowish-rcd. colour, 
handsomely striped, and often dotted 
like amboyna. It has been long 
famed for the construction of bows, 
and is still so employed. The English 
species is a hard, to'iigh, and durable 
w’ood, and lives to a great age. It is 
also used for the making of chairs, 
the handies of articles of furniture, 
etc. ; 

Yttria, a rare earth; an oxide ot 
the metal yttrium. 

Yttrium, one of the very rare metals. 


Eante,or Young Eustic, comes from 
the Mediterranean, and is a species 
of sumach. Jt is golden 3 ^eI]ow in 
colour, and is only used for dyeing. 

Zafiiro, ultramarine, lapis-lazuli. 

Zaffre, a pigment resembling smalt 
in colour; it is an impure oxide of 
cobalt. 

Zebra Wood is the produce of the 
Brazils and Eio Janeiro ; it is sent 
in logs and planks as large as 24 
inches. The colour is orange-brown 
and dark-brown variously mixed. 
Its beautiful appearanea iits it for 
cabinet-work and turnery. 

Zero, the 'commencement of a scale 
marked 0, or nothing. , It usually 
denotes the point from which the 
scale of a thermometer is graduated. 

Zeta, presumed to be a room over 
the porch of a Christian cliurcln 

Zigzag, a moulding by lines arranged 
in the manner of the heraldic 
chevron. Zigzag is found fre- 
quently used in Herman and An- 
glo-Horman architecture. Very 
many beautiful specimens of this 
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Zinc, This metal exists in abund- 
ance, and is employed for many pur- 
poses. It is combined with snlpbur 
in zinc blende, and with carbonic acid 
in calamine, wbich is tbe most valu- 
able of ali its ores. Zinc may be ob- 
tained pare bj- distiliin^g in a porce- 
lain retort and receiving the metal 
in a vessel fdled with water or hy- 
drogen gas. It is obtained from the 
ores in the following manner : they 
are hmt washed and mixed with pow- 
dered coke or charcoal, are distilled 
from an earthen close vessel, with 
an iron tube passing through its 
bottom, the upper end of which is 
open, and the lower end entering a 
vessel of water. At a bright red 
heat zinc volatilises, and is condensed 
in the water, gases passing off along 
with it. It is a bl uish-wdiite metal, 
which slowly taniishes in the air. 

It is brittle at ordinary temperatures, 
but at about 300'^ it is malleable, 
and may be rolled or hammered into 
sheets, and retains its ductility when 
cold. At 400^^ it may be reduced to 
powder ; it melts at 773®. 

Zinc, cast. Specific gravity, 7*028 
(Watson) ; weight of a cubic foot, 

430^ lbs.; weight of a bar 1 inch 
square and I foot long, 3*05 lbs.; 
expands in length by P of heat 
rrbrr (Smeaton) ; melts at C48® 
(fianiell); will "bear on a square 
inch without permanent alteration, 
5,700 lbs. = 0*305 cast iron, an ex- 
tension in length of = i that of 
cast iron Tredgold) ; modulus of 
elasticity for a base of an inch 
square, 13,080,000 lbs.; height of 
modulus of elasticity, 4,180,000 feet ; 




modulus of resilience, 2*4; specific 
resilience, 0*34 (TredgoM). 

Compared with cast iron as unity, 
its strength is 0*365; its extensi* 
bility, 0*5 ; and its stiffness, 0*76. 

Zinc TOhite is an oxide of zinc which 
has been cekhratod as a pigiTicnt 
and much user], being perfectly 
durable in ■water and oil, but ■u-aiit- 
mg the body and brightness of fine 
white leads in oil ; while, in water, 
constant or bary tic white and pearl 
white are snperior to it in colour, 
and equal in durabilitjn ISTever- 
theless, zinc ■ndiite is valuable as far 
as its pov;ers extend in painting, on 
aceoimt of its durability both in oil 
and water, and its innocence with 
regard to health. 

Zircon, a mineral composed of the 
earth zirconia and silica. It occisrs 
in crystals, four-sided prisms with 
pyramidal terminations. The three 
gmns, hyacinth, jargoon, and zirco- 
nite are all included under the 
generic name zircon. 

Zirconium, the metal of the earth 
zirconia found in the zircon. 

Zocl©, the name given to a low, pdain, 
square member or plinth supporting 
a column, 

Zoccolo, the plinth of a balustrade. 
(See Balustrade.) 

Zoophorus, in arcUteetMre, a part 
between tlie arcliitraves and cornice, 
so called on account of the orna- 
ments carved on it, among which 
are the figures of animals. 

Zygliyr, or Sigger, in mbiing. 
\\'hen a slow stream of w'ater issues 
through a cranny, it is said to sigger, 
or zyghyr. 
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impart useful and reliable information to others.”— 
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With Si Illustrations. Crown Svo, cloth T/6 

“ An excellent volume, and a very good exposition of the various systems of rope traasmission 
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ment. We can safely recommend it as a useful general treatise on. the subject.”— 
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MODERN MACHINE SHOP TOOLS. 

A Practical Treatise describing in everv^ detail the ConstructinavC^ 
and Manipulation of both Hand and Macliine Tools ; being a work of Practical 
Instruction in all Classes of Machine Shop Practice, including Chapters on 
Filing, Fitting and Scraping Surfaces; on Drills, Reamers, Taps 'and Dies ; 
the Lathe and its Tools ; Planers, Shapers and their Tools ; Milling Machines 
and Cutters; Gear Cutters and Gear^ Cutting ; Drilling Machines and Drill 
Work ; Grinding Machines and their Work; Hardening and Tempering, 
Gearing, Belting, and Transmission Machinery; Useful Data and Tables. 
By William H. Van DekvoorTjM.E. Fourth Edition. Illustrated' by 673 
Engravings. Medium 8vo, cloth . Met S 21/0 

TOOLS FOR ENQINEERS AND WOODWORKERS. 

Including Modem Instruments of Measurement. , By Joseph Hoener, 

. A.M.Inst.M.E.,.’ Author, of “Pattern Making,” Stc- Demy_^ 8vo, with 456, 
Illustrations. , . [Just Published. QiQ net. 

“ As an alLround practical work on 'tools it is uiore compreliensive than any with which we 
are acquainted, and we have no doubt it will meet with the large measure of success to wMch its 
merits fully entitle it. ’’---i/ccAflrwVflf/ 

Summary OF CoktE'NT.s':— introduction.— General survey of Tools.— To.ol'' 
Angles.— Sec. i. Chisel ' Group. —Chisels and applied forms .for woodworkers. 
—PLANES.— Hand Chisels and applied Forjis for metal Working.— Chisel-like.. 
TOOLS FOR METAL Turning, planing, A’c.— Shearing Action and Shearing Tools. — 
Sec. n. Examples op scraping Tools.-Sec. in Tools-Relatlng to Chisels and 
scrapes.— Saws.— files.— Milling cutters.— Koring Tools for Wood and metal, 
—Taps and D.!:es.~Sec, IV. Fercussive and moulding Tool.s.-pu.nches, ha.m.mers 
AND Caulking Tools,— Moulding and Modelling Tools.— Miscellaneous Tools. 
—SEC. V. Hardening, temper l\g. grindlng and Shakpenlng.-shc. VI. Tools 

:FO.R MEASUR.EMEKT. AND TEST.— ST.\NDAR"DS OF MISABUREMENT— SQUARES, SURFACE 

Plates, i.evhls, Bevels. Protractors. .S:c.— surface Gauges or scribing Blocks. 
—COMPASSFS AND Dividers.— Calipers. Vernier Calipers, and related Forms.— 
—Micrometer Calipers.— Depth Gauges and Rod Gauge.s.— snap Cylindrical and 
f limit Gauges.— screw thread, wire and reference Gauges.— Indicators, etc. 

I PRACTICAL METAL-TURNING. 

1 A Handbook for Engineers, Technical Students, and Amateurs, By 

Joseph Horner, A.M.l.Mech.E., Author of “Pattern Making,” & c. Large 
V Cr. 8vo, cloth, with 488 IllustTations, ljust Published. Net 9/0 

SUMMARYOF CONTE.NTS INTRODUCTION.— RELATIONS OF TURNERY A.ND MACHINE 

if Shop.— Sec. 1. the Lathe, its work, and Tools.— forms and Funcutonb of tools. 

t Remarks ON Turning in general.— sec, li. turning Between centig-.s. -Centring 

I AND Driving.— Use of .Steadies. —Examples of turni.ng Involving Lixing-dut 

FOR Centres.— MA.NDREL Work.— Sec. III. Work suppori kd at One End.— Face 
Plate Tur.mxg.— angle plate turning.— Independent j.aw chuck.s.— Concentric, 

;t Universal, Toggle, and applied (3*hucks.— Sec, IV. Internal Work.— Drilling, 

Boring, a.nd Allied operations.-sec. v. screw' Cuttings and turret Work. 

,4 —sec. VI MISCELLANEOUS. — SPECIAL Work. — .mf.asurh.ment, Grinding. — Tool 

i Holders- SPEED AND feeds, Tool stfjels.— Steel makers’ j.nstruction.s. 

I THE MECHANICAL ENOINEER’S REFERENCE BOOK. 

f For Machine and Boiler Construction. In Two Parts. Part 1 . General 

f Engineering Data. Part IL Boiler Construction. With 51 Plates and 

4 numerous Illustrations. By Nelson Foley, M.I.N.A. Second Edition, 

1 Revised throughout and much Enlarged. Folio, hdlf-bound . Net i £3 38 » 

if PART L— measures.— Circumferences and Areas &c.,— Squares, cubes, 

Fourth powers.— Square and Cube Roots.— Surface of Tubbs.—reciprocals.— 
Logarithms. — Mensuration. — SPECIFIC Gravities and weights.— work and 
Power. — HEAT,— COMBUSTION.— Expansion and Contraction.— expansion of 
» Gases.— STEAM,— Static forces.— gravitation and attraction.— motion .and 

Computation of Resulting Forces.— Accumulatf.d work.— Centre and Radius 
OF Gyration — Moment of Inertia.— centre of Oscillation.— Elbctricity,— 
Strength of Materials — ELAS' nciTY.— T est sheets of metals,— Friction.— 

's Transmission of power.— Flow of liquids.— Flow of Gases.- air Pumps, Surface 

Condensers, &c.— speed ofsteamships.— Propellers,— Cutting Tools,— Flanges. 
— Copper sheets and tubes— Screws, Nuts, bolt Heads, &c.— Various: recipes:: 

AND Miscellaneous matter With diagrams for valve-Gear, belting and 

Ropes, Discharge and suction Pipes. Screw propellers, and Copper Pipes. 
PART IL— Treating OF power of boilers,— Useful Ratios.— Notes on 
> . construction. — Cylindrical Boiler Shells. — Circular Furnaces. — Flat 

1 1 ’ Plates— stays. — Girders — screws. — hydraulic Tests. — riveting. — boiler 

I , t Setting, Chimneys, and mountings.— Fubx.s, &c.— Examples of boilers anD' Speeds . 

I OF STEAM.SHIPS.— Nominal and normal Horse power.— witpi diagrams for all 

I . BOILER CALCULATIONS AND DRAWINGS OF MANY VARIETIES OP BOILERS. ' - ■ ' 

I "Mr, Foley is well fitted to comp'iie such a work. The diagrams are a great feature of the 

i work. It may be stated that Mr. Foley has produced a volume which will undoubtedly fulfil the 

i of the author and become indispiensable to all mechanical engineers." —Marine Engineer, 

t "We have carefully examined this work, and pronounce It a most excellent reference book 

for the use of marine engineers.’*— f(fAf»erica.n Society 0/ Naval Engineers, 
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THE WORKS^ MANAOER’S HANDBOOK:. 

... Comprising Modern Rules, Tables, and Data. For Eogineera, Mi!lwn,,hts, 

. and. Boiler Makers ; Tool .Makers, Machinists, and Metal Workers ; Iron and 
Brass Founders, &c.. . By W, S. Hutton, Civil and ^fecbanical Engineer, 
Author.of “.The Practical Engineer's Handbook.” Sixth Edition, carefully 
Revised, , and Enlarged, Medium, 3 vo, strongly bound , '• T 5/0 

The Author having compiled Rules and Data for his own me in a great' 
variety of modern engineering work, and having found his notes extremely useful 
decided to publish them-— revised to date—beiieving that a practical work, suited to 
the DAiLV REQUIREMENTS OF MODERN ENGINEERS, wouid Be favGuratly received. 

“The author treats eve^ subject from the point of view of one who has collected workshop 
notes for application in workshop practice, rather than from the theoretical or literan” aspect. The 
volume contains a great deal of that kind of infonnation which is gained only by practical experience, 
and is seldom written in books ." — The Engineer, 

“The volume is an exceedingly use&il one, brimful with engineer's notes, memoranda, and 
rules and well worthy of being on every mechanical engineer's bookshelf. tVstrUd 

STEAM BOILER CONSTRUCTION. 

A Practical Handbook for Engineers, Boiler-Makers, and Sieam Users. 
Containing^ a large Collection of Rules and Data relating to Recent Practice 
in the Design, Construction, and Working of ail Kinds of Stationary, Loco- 
motive, and Marine Steam-Boilers. By Walter S. Hutton, Civil and 
Mechpiicai Engineer, Author of “The Works’ Manager’s Handbook,” “The 
Practical Engineer’s Handbook,” &c. With upwards of 500 Illustrations, 
Fourth Edition, carefully Revised, and Enlarged. Medium 3 vo, over 680 pages, 
cloth, .strongly bound . . . ... .... 1S/0 

Si®’** This Work is issued in continuation of the Series of Handbooks wriiim 
by the A uihor, viz . : — “The Works’ Manager’s Handbook ” and “The Practical 
Enginef.r’s Handbook,” which are so highly appreciated by engineers for the 
practical nature of their information ; and is consequently written in the same style 
as those works. 

“ One of the best. If not the best, books on boilers that has ever been published. The liifor. 
mation is of the right kind, in a simple and accessible form. So far as generation is concerned, tlxis 
is, undoubtedly, the standard book on steam practice.”— 

“ Every detail, both in boiler design and management, is clearly laid before the reader. The 
volume shows that boiler construction has been reduced to the condition of one of the most exact 
sciences; and such a book is of the utmost value to th<s /Sft dc sUcle Engirmer and Works Manager." 
— ‘Marine Engineer, 

“ There has long been room for a modem handbook on steam boilers ; there is not that room 
now, because Mr. Hutton has filled it. It Is a thoroughly practical book lor those who are occupied 
in the construction, design, selection, or use of boilers."— 

PLATINO AND BOILER MAKINO. 

A Practical Handbook for Workshop Operations. By Joseph G. HoRtmit, 
A.M.I.M.E. 380 pp. with 33S Illustrations. Crown Svo, cloth . . 7 /© 

“ This work is characterised by that evidence of dose acquaintance with workshop methods 
which will render the book exceedingly acceptable to the practical hand. We have no hesitation 
in commending the work as a serv'iceiible and practical handbrjok on a subject which has not 
hitherto received much attention from those qualified to deal with It in a satisfactory .manner.''— 
Mechanical World, 

A TREATISE ON 5TEAM BOILERS. 

’ Their Strength, Construction, and Economical Working. By R. Wilson, C.E. 
Fifth Edition, ’ lamo, doth . , . • , • - . , 6/0 

“The best treatise that has ever tieen published on steam boilers."— 

BOILER AND FACTORY CHIMNEYS. 

Their Draught- Power and Stability. With a ch^ter on Lightning Conductors. 
By Robert Wilson, A.LC.E., Author of “ A Treatise on Steam Boilers, “-See, 

Grown 8vo,, cloth: . ■. ■■ ■. ■ ^ • ■■ •■■■"S/S"': 

" A valuable contribution to the literature of scientific building,”— TAr iywtVfl&fr. 

BOILERMAKER’S ASSISTANT. 

In Drawing, Tempdating, and Calculating Boiler Work, &c. By J. 
Courtney, Practical Boilermakei::. Edited by D. K. Clark, C.E, Seventh 

Edition. Crown 8vo, cloth 2/© 

“ With very great care we have gone through the * Boiterraaker’.s Assistant ’ and have to My 
that it has our own unqualified approval. Scarcely a pohtt has l>een oniitted.’’— 

Engineer. 
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BOILERMAKER’S READY RECKONER. 

With Examples of Practical Geometry and Templating for the Use of 
Platers, Smiths, and Riveters. By John Courtney. Edited by D. K. Clark, 
M.Inst.C.E. Crown -Svo, eioth:. ■ , . ■, . . . . ... ■ . . . .■ . /, . 4/0 ' 

‘‘ A most useful 'work, . ■ No; workman or apprentice should be witliout it.”— /nwi 7 'radc 

■ Ctrciiiar. . ■ ■ 

BOILERMAKER’S READY RECKONER & ASSISTANT. 

With. .Examples of. Practical Georaetr^f and Templating, for^ the Use of Platers, 

. Smiths, and ■ Riveters. By John Courtney, Edited by D. , K. Clark, 
M.InstC.E. Fifth Edition, 4.80 pp., with 140 Illustrations. Fcap. Svo, ha.lf- 
. hound .■ . . . ... . . . • • 7/0 

*** This tVork consis'fs- 0 / tJie t%'o previous, mentioned vohmus, “ Boilermaker’s 
■ Assistant/’ and ‘‘Boilermaker’s Ready Reckoner/’ bound togeihsr in 
. -Owe. Volume^ 

' : *• No workman or apprentice should be without this book."— /ro#* Trade Circular. 

STEAM BOILERS. 

■ ^ Their Construction and Management, By R. A.rm 5TR0NG, C.E. Illustrated. 
Crown. S VO, ■ cioth . . . ■. .•.•■1/6.; 

A mass of infoiTaation .snitable for. beginners.’ ' 

THE PRACTICAL ENGINEER’S HANDBOOK. 

Comprising a Treatise .on Modern Engines and ' Boilers, Marine, Locomotive, 
and Stationary, .^nd containing, a, large collection of Rules and Practical 
Data relating to Recent Practice in Designing and Constructing all kinds of 
Engines, Boilers, and other Engineering work. The whole constituting a com- 
prehensive Key to the Board of Trade and other Examinations for Certificates 
of Competency in Modern Mechanical Engineering. By Walter S. Hutton, 
Civil and Mechanical Engineer, Author of “The Works’ Manager’s Handbook 
for Engineers,” &c. With upwards of 420 Illustrations. Sixth Edition, 
Revised and Enlarged. Medium Svo, nearly 560 pp., strongly hound. 18/0 
8®|r- Tkis Work ts designed as a companion to the Author's “Works’ 
Manager’s Handbook.” It possesses many new and original features^ and cm- 
tains, like its predecessor, a quantity of matter not originally intended for publication 
but collected 'by the Author for his own use in the construction of a great variety of 
Modern Engineering Work. 

The information is given tn a condensed and concise form, and is illustrated by 
upwards of 420 Engravings ; and comprises a quantity of tabuiaied matter of great 
value to all engaged in designing, constructing, or estimating for Engines, Boilers, 
OTHER Engineering Work. 

“We have kept it at hand for several weete, referring’ to it as occasion arose, and we have not 
on a single occasion consulted its pages without finding the infonnation 0/ which we were in quest.” 
— Af ' 

“ A thoroughly good practici handbook, which no engineer can go through without learning 
..»omeldJ.ing that will' be of service l0 hiin.'' 

** An excellent book of reference for engineers, and a valuable text-book or students of 
engineering. ’’—SmrwaM. 

“This valuable manual embodies the results and experience of the leading authorities on 
mechanical engineering.’’— 

“ The author has collected together a surprising quantity of rules and practical data, and has 
sfeo’wn much judgment in the selections he has made. . . . There is no doubt that this book is 
one of the most useful of its kind published, and will be a verj' popular compendium."'— 

“ A mass of information set down in simple language, and in such a fonn that it can be easily 
referred to at any time. The matter is unifonnly good and tvell chosen, and Is greatly elucidated 
by the illustration.s. The bo«,k will tind its way on to most engineers shelves, where it will rank as 

■ one ofthemos't useful books, of reference.”— . _ 

“ Full of useful information, .-md should be found on the office shelf of all practical engineers." 
•^■Knglisk Mechanic. ■ 

TEXT-BOOK ON THE STEAM ENOINE. 

With a Supplement on Gas Engines and Part II, on Heat Engines. By 
I. M. Goodeve, M.A., Barrister-at-Law, Professor of Mechanics at the Royal 
College of Science, London ; Author of “The Principle-s of Mechanics,” “ The 
Elements of Mechanism,” &c. Fourteenth Edition. Crown Svo, cioth . 6/0 

“ Professor Goodeve has given us a treatise on the steam engine, ivhich will bear companson 
with anything written by Huxley or Maxwell, and ’we can award it ho higher praise."— 

“ Mr. Goodeve’s text-book is a work of wlxich every young engineer should possess himself." 

nrnMininglffmrned, 
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A HANDBOOK ON THE STEAM ENGINE. 

With especial Reference to Small and Medium-si^ Engines. For the Use of 
Engine Makers, Mechanical Draughtsmen, EngiMering Students, and imer, 
of Steam Power. By Hekmak Haedek, C.E. Translated fnom the Gainat 
with additions and alterations, hy H. H. P. Powles, A.M.I.C.E.. MJl.M.E. 

Third Edition, Revised. With nearly i,ioo illastrations. 

l^CTfect encydo'pasdla of the steam en^ne and its deteik. and one which mu^.t take a per- 

Sifak ewSSy. The volume aims at showing the results of practical experience, ai.d it ccrrat.Jy 
““>■ m te vSe~ it to all concerned la the 

design and construction of the Steam engine."— 

THE PORTABLE ENGINE* 

A Practical Manual on its Constmedon and Management. For - 
of OwLrs and Users of Steam Engines generally. By William D^on 
Wansbroogh. ■ Crown 8 vo, cloth . - . • * f;!® 

“ This is a work of value to those who use steam machinery. • • ■ 
one who has a steam engine, on a farm or elsewhere. —Mark i.ane Express. 

THE 5TEAM ENGINE, ^ 

A Treatise on the Mathematical Theory of, wdh Rules and Exaniplch foi 
Practical Men. By. T. Baker, C.E. Crown bvo, cioth . • 1;6 

“ Teems with scientific infonnation with reference to the stenm-engiiie. and * / orL. 

the steam ENGINE. , ^ 

For the use of Beginners. By Dr. Lardner. Crown bvo, clot u . 1,^6 

LOCOMOTIVE ENGINE DRIVING. _ 

A Practical Manual for Engineers in Charge of ^-ocomolive Engines. My 
Michael Reynolds, M.S.E. Twelfth Edition. Crown b\o, cloth, 3^^ 

w W?L ctnfKiently^-ccm^ thehook. not only to die 

who takes an interest in the performance of locomotive engines. -Uu Ln.i, tnu r. 

THE LOCOMOTIVE ENGINE. 

TH#» Antobioaraobv of an Old Locomotive Engine. By Robert Wj^fher* 
burn, M.LM.E^ ^With Illustrations and Portraits of George 
Stephenson. Crown 8vo, cioth. . - . . • • • 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT* 

A PoDular Treatise on the Gradual Improvements made in Railway Engines 
betlTe"^^^ By Clemen/e. Stkettok, C.E. Sixth Ediuo| 

Revised and Enlarged, Crown 8vo, ciotn . • • • ' 

“Students of railway history and aU who «« 
lo-Jomotive will find much to attract and entertain In this volume. —Ehe Times. 

THE MODEL LOCOMOTIVE ENGINEER, ,■ . 

■" Engine.Boy. Comprising a Historical Notice ot the Pioneer 

Locomotive Engines mid their Inv^tors. By .^5o?h boa;d.^''4/6 

Edition, with Revised .Appendix. Crown Svo, dote, 3, o , c.otii DoarQ:>. 

should be glad to see this book in the possession of everyone m the kingdom who has 
s to lay, hands on a locomotive engine. —Jrofi. 

Additions treating of the Modem Locomotive, by D. K. Clark, M.Inst.G.B. 
With Illustrations. Crown Svo, cloth . ' \ * ' ' ' 

model of what an elementary^ technical book should be,’ —.-Icademy. 

INUOUS RAILWAY BRAKES. 

Mechanic. 
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ENGINE-DRIVINO LIFE. 

■ .Stimag Adventares and Incidents in the Lives of Locomotive Engine- 
... Brivers. .By Michael' Reynolds. Third Edition. Crown 3vo, doth . t/6 

■ ‘‘.From, first to last perfectly fasdnating, Wilkie Coilias's most t&riiim.g' conceptions are' 
thrown into- the shade by true incidents, endless in,' their variety, related, in everj' .psge.”"“/’V'tfrb% 
■■Bp-idsk Mail. 

STATIONARY ENGINE DRIVING. 

■ ..A Practical Man'ual for Engineers in Charge .of .Stationary .Engines. By 
Michael Reynolds, M.S.E. Seventh Edition. Crown bvo, cloth, 3 /@; 

. .cloth boards . - . . .. .... . 4/0 

" The author is thorougluy acquainted with his subjects, and h.as produced a maniiai wliich is 
an esceedintiiy useful one for the class for whom it is specially inteaded.”— 

THE CARE AND MANAGEMENT OF STATIONARY 

EN€iN'E5. 

■A Practical. Handbook for Men-in-charge. By C. Horst. Crown Svo. Net t/O 

THE ENOINEMAN’S POCKET COMPANION, 

■ And . Practical Educator for Enginemen, Bo.iler AttendantSj and Mechanics. 

.By Michael ' Reynolds, With 45 Illtistrations and nu.merons Diagrams. 
Fifth Edition. .Royal iSmo, strongly-. boand for pocket wear . . 3/6 

" A most meritorious work, giving in a succinct a.nd practical form all the infonnation an 
enginc-minder desirous of mastermg the scientific principles of his daily calling would require.”— 
Tkg MiiUr, 

TUB SAFE USE OF STEAM. ' 

Containing Rules for Unpnofessional Steam Users. .By an Engineer. Eighth 
Edition. Sewed . .■ , ' . .. 6.'D, 


I 


“ If steam-users would but leant this little book by heart, boiler explosions would become 
seitsat'kws by their rarity."— Mechanic, 


STEAM AND MACHINERY MANAGEMENT. 


A Guide to the Arrangement and Economical IV'Ianagement of Machme.ry, 
with Hints on Construction and Selection. By M . Po wis Bale, M.Inst. M.E. 

Crown Svo, cloth 2/6 

‘‘ Gives the results of witle experience,'’— 


OAS-ENOINES AND PRODUCER-QAS PLANTS. 


A Treatise setting forth the Principles of Gas Engines and Producer Design, 
he Selecrion and Installation of an Enaine. Conditicjns of Perfent Dneratinn. 


the Selection and Installation of an Engine, Conditions of Perfect Operation, 
Producer-Gas Engines and their Possibilities, the Care of Gas Engines and 
Prcsducer-Gas Plants, with a Chapter on Volatile Hydrocarbon and Oil 
Engines. By R. E. Mathot, M.E. Translated from the French. With a 
Preface by Dugald Clerk, M.Inst.C.E., F.C.S. Medium Svo, cloth, 
310 pages, with about 150 Illustrations. ljust Published, Net 1 2/0 

“ Any wnrk on these subjects which bears the hall-mark of Mr. Dugald Clerk’s approval is 
sure to receive careful attention, but there can be little doubt about the welcojiie that will be 
accorded to Mr. -Matliot’s book for its own sake. , Mr. Clerk remarks ; ‘ I know of no work which 
has gone so fully into the details of gas engine installation and up-keep.’ Tise autiior deals not 
only with the construction of the gas-engine, but also with all th.e details of its in--.taUatiy!i and the 
conditiorvs es-sential to satisfactory working.” — yoursiat of Gas Lifatin,', 


OAS AND OIL ENGINE MANAGEMENT. 

A Practical Guide for U.sers and Attendants, being Notes on Selection, Con- 
struction, and Management. By_M- Powis Bale, M.Inst.C.E., M.I. Mec.h.E. 
Author of •' Woodworking Machinerjr,*' &c. Crown Svo, cloth .ifei 3/6 

THE GAS-ENGINE HANDBOOK. 


ON 


A Manual of Useful Information for the Designer and the Engineer. By E. W, 
Roberts, M.E. With Forty Fuli-page Engravings. Small Leap. Svo, leather. 

8/6 . 

GAS ENGINES. , , : 


W'irh Appendix describing a Recent Engine with Tube Igniter. By T. M. 
Goodeve, M.A. Crown Svo, cloth 


^ Like all Mr. Goodeve’s writings, the present is no exception in point of general excellence. 
It ts 4 vmluabie little volum&.''-^Meckani£al World, 
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THE ENQINEER’S YEAR-BOOK FOR !9o6. 

CoTv p" » ing Formulse, Roles, Tables, Data and Memorsmda in Civil, Mechani^ 
Eleofrical,‘'Marine aid Mine Engineering.. By H. R. Kemi-e, M.lnstX.Jl., 
Principal Staff Engineer, Engineer-m-Chief s Office, Post 0 ®^ 

London, Author of “A Handbook of Electncai lesting, _ihe Llectnca^ 
Engineer's Pocket-Book," &c. With i,ooo 

for the work. Crown 8vo, 950 pp., leather. [Just Fubask^d. B,Q 

Kempe’s Year-Book really requires no coniir.^datwn. Its sphere of usefulness us widely 

taow.i,^^dit h. thh ccuntr,."- 
and «ell.deslgued book o( reference meets the deamnds of all deacripttone tf 
information In every branch of engineering and construction.-- 

ensyineeritiR profession could hardly be supplied in a more adniirablc, 
compi:tIa^d"?o?ve^ieS% all cotnpansons is pratse or tl e 

higher sort, and that inay justly be said of it y<>i<r«a*. 

THE MECHANICAL ENOINEER’5 POCKET-BOOK,, , 

Comprising Tables, Formulas, Rules, and Data: A Hand>’ ^ * 

fox Dmly Use in Engineering Practice, By D, Rinnear Ulakk, 

rtfnSrE.:^®. ^ISf 6/0 

... 

MEASURES.— Foreign ^^r-r,n^««Tv ktffi pipes —bolts and muts.— 

WEIGHT. AND V0LUME.-MANUFACT^^ -j-LV, ZINC.- 

SUNDRY ARTICLES ^ WROUGHT AND CAST IRON^L^^^ iROaN.- 

STRENGTH OF MATER ALS. - STRENGTH OF COPPER, 

STRENGTH OF WROUGHT iRON.-STRENCTHOr ST M aTERIALS.-RIVETKU JOLNTS 

LEAD, &C.-RES1STANGE OF STONES AND OTHER BUlLmNG^^^^^ RoPES.-CHAINS AND 

IN boiler PLATES.-BOILER SHEL]g.-WlIg_KOP^^ STONES. -LABOUR OF 

CHAINCABLES.— framing— HA imNEi^FMETA^ A toy BODIES-— ACCELERATING 

ANlMALS.-MECHANICAL PRmClPLBS.-^^VITY^D PAl^L OP 

and RETARDING WARING VENT l.AT^ COOKING STOVES.- 

P0WER.-HEAT.-C0MBU^I0N: FUS1^.-WARMING, SHlPS.- 

STEAM.-STEAM ENGINES GAS ElKlNES. &C.-AIR IN MOTION 

^"coKESInlSTlffKESs-^W^^ CUTTtNC TOOUl. 

Icolours—Electrical Engineering. 

“Mr. Oark SflfculTto^hit upon any 

book, and be is really unriijalled °which this work supplies no iniomiatioa, a^ the 

mechanical SS^ lI?one wSd, it is an e^eedingly handy and efeciem 

excellent index at the end acids to us ut^. lnjne wo^^ calculation or yet more 

tool, possessed or which assuch. we can heartily recommend 

weari^me hunt toougn ■various text-toooks ana weaa*«»- « 

it to our readers."— Tw Engineer *Hth«i a similar coiiipass. t,r produce a 

.•It,nnldbefnund^ctdt^o^«P<«n ^r^»«^^“-'^^^ . , , 

PRACTICAL MECHANICS’ WORKSHOP COMPANION. 

^^‘'^LptUingagyentvmintydahb^^ 

Science, with numerous Fables of Author cf 

Facilitaang Mech^icai Eiglit<;«nth Edition, Revised, 

“The Engineer's Hutton, C.E., Author of 

Modernised, ^d ^ Fcao Svo, nearly 500 pp., with 

“The Works' Manager's H^dbook, &c. i?cap. evo, y «;q 

8 Plates and upwards of 250 Diagrams, leather . . • * , , 

.. 1„ Its mod«mse.d fona Hidt^;, •^kmg^o^;^thouU lm« 

have learned to value the onginal edit workshop, and there are a great many men 

“ It has met with tSIT^Suttie hooit^: -^iuitding .\eios. 

who, in a great measure, owe the service to the every-day requirements of engineers. 

“ This familiar tert-book is of Sth Steering and building. The new moaertiiied 

millwrights, and the vanous trades conn^^ ^ 


s. 
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... .BNCIINEER'S AND iVULtWRIOKPS ASSISTANT, 

, A Collection of Useful Tables, Rules, and Data. By William Templeton. 

, : , ; .Eighth Edition, with' Additions. iSrao, cloth ... . .. .. ... 2/6 

"(Occupies a foremost place among books of this kind. A more suitable present to an 
apprentice to any of the mechanical trades could not possibly be made.”— A’wuWjs'wf*- S'ews. 

“A deservedly popular work. It should be in the 'drawer' of every mechanic.”— 

' TABLES AND MEMORANDA FOR ENGINEERS, 

MECHAMICS, ARCmTBCTS, BUILDE,RS, &c. 

Selected and Arranged by Francis Smith. Seventh Edition, Revised, including 
Electrical Tables, Formulae, and Memoranda. Waistcoat-pocket sht, 

limp leather ' , .... 1/6 

** It would, perhaps, be as dilBcuIt to make a small pocket-book selection of notes and formulas 
to suit ALL engineers as it would be to make a universal medicine; but Mr. Smith's waistcoat- 
pocket collection may be looked upon as a successful attempt" 

“ The test example we have ever seen, of 270 pages of useful matter packed into the dimen- 
sions of a caxd-case."~^Buiidin£ Nevis. “ A veritable pocket treasury of knowledge."— /«», 

THE MECHANICAL ENGINEER'S COMPANION. , 

Of Areas, Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
squares, cubes, roots, &c. ; Strength of Bolts, Weight of iron, &c. ; Weights, 
Measures, and other Data. Also Practical Rules for Engine Proportions. By 
R. Edwards, M,Inst.C.E. Fcap. 8vo, cloth. . . . . . 3/6 

**A very useful little volume. It contains many tables, classified data and aiemor.'inda 
generallv useful to engineers,”— 

” "VVl-iat it professes to be, ‘ a handy office companion,' giving in a succinct farm a variety of 
information likely to be required by mechanical engineers in their everyday ofiice work.”— Affjfrtrr, 

MECHANICAL ENQINEERINQ TERMS 

(Lockwood's Dictionary of). Embracing those current in the Drawing Office, 
Pattern Shop, Foundry, Fitting, Turning, Smiths’, and Boiler Shops, &c. Com- 
prising upwards of 6,000 Definitions. Edited by J. G. Horner, A.M.I.M.E. 
Third Edition, Revised, with Additions. Crown 8vo, cloth . . Net 7/6 

** Just the sort of handy dictionary required by the various trades engaged in mechanical en- 
^eermg. The practical engineering pupil will fold the book of great value In Ills studies, and every 
foreman engineer and mechanic should have a ceps •"•—Building News. 

POCKET GLOSSARY OF TECHNICAL TERMS. 

English-French, French-English; with Tables suitable for the Architectural, 
Engineering, Manufactming, and Nautical Professions. By John James 
Fletcher. Fourth Edition, 200 pp. Waistcoat-pocket size, limp leather 1/6 
" It is a very great advantage for readers and correspondents in France and England to have 
so large a number of the words relating to engineering and manufactures collected In a Uliputian 
volame. The little book will be useful teth to students and travellers." — Architect. 

*' The glossary of terms is very complete, and many of the Tables are new and well arranged. 
We cordiaUy commend the book.” /h(i7'44 

IRON AND STEEL. 

A Work for the Forge Foundry, Factory, and Office. Containing ready, 
useful, and trustworthy Information for ironmasters and their Stock-takers; 
Managers of Bar, Rail, Plate, and Sbeet Rolling Mills ; Iron and Metal 
Founders; Iron Ship and Bridge Builders; Mechanical, Mining, and Con- 
sulting Engineers ; Architects, Contractors, Builders, &c. By Charles Hoare, 
Author of ‘ The Slide Rule,” ^c. Ninth Edition, leather - 6/0 

WORKMAN’S MANUAL OP ENQINEERINQ DRAWING. 

By John Maxton, Instructor in Engineering 'Drawing, Royal Naval 
College, Greenwich. Eighth Edition. 300 Plates and Diagrams. Crown Svo, 
doth: . - ^ . . .. . , , . . , . V 3/6 

“ A copy of it sliould be kept for reference in every drawing oflice.”— 

PATTERN MAKING. 

Krnbmcing the Main Types of Engineering Coiistraction, and including 
Gearing, Engine Work, Sheaves and Pulleys, Pipes and Columns, Screws, 
Machine Parts, Pumps and Cocks, the Moulding of Patterns in Loam and 
Grtensand, Weight of Castings, &c. ByJ. G. Horner, A.M.I.M.E. Third 
Edition, Enlarged. With 486 Illustrations. Crown 8vo, cloth. . Net 7/6 
"1-’^ wefl-written technical guide, evidently written by a man who understands and has prac- 
tisee what he has written about. . . . We cordially recoirunend it to engineering students, young 
Journeymen, and others desirous of being initiated into the mysteries of pattern-making."— A’wf/tifer, 
“An excellent »«<:«»* for the apprentice who desires to become master of his trade.” 
Mechanic, 
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PRACTICAL PATTERN=MAKiNQ. 

A Practical Work on the Art of Making Patterns for Engineering and r-.undr\' 
Work, mciuding (among other matter) Materiais and Took. "IVood Patterns, 
Metal Patterns, Pattern Shop Mathematics, Cost, Care, &c./ofPattern.s. fjy 
F. W, Barrows, h ally Illustrated by Engrawcgs made from Special Drawings 
by the Author. Crown 8 vo, cloth _ 

SMITHY .'AND FORGE. 

Including the Farrier’s Art and Coach Smithing. 

' Crown 8vo, cloth , . . . . . , 


...ings 

[Just Pubiished, Xct 6 , 0 


By W. J. .E. Crane. 

2/6 


1 interestmg.”--i>’j«Ya'e?'. 


"The first modern, English book on the subject.. Great pains ha%^e .been bestowed by the 
author upon the book; shoeing-.smiths will find it both useful ana ■" 

TOOTHED GEARING. ' 

A Practical Handbook for OfBces and Workshops. By J, PIo.^iWEk, A.M.LM.E. ' 
Second Edition, with a new Chapter on Recent Practice. With 184 Illustra- 
. .tions. Crown 8 VO, cloth . .. . . . . ■ 0/0 

‘‘ W® the book our unqualified praise for its tlioroug'hness ot treatment, and recommend 
It to all interested as the most practical book on the subject yet written. World. 

MODERN WORKSHOP PRACTICE, 

As applied to Marine, Land, and Locomotive Engines, IHoating Docks, 
Dredging Machines, Bridges, Shipbuilding, &c. By j. G. Winton. Fourth 
Edition, Illustrated, Crown Svo, cloth . . . ... ..3/6 

" Whether for the apprentice detemlaed to master his profe.-kion, or for the artisnn bent 
upon raising himself to a higiier position, this clearly-written and practical tradise will be u great 

DETAILS OF MACHINERY. 

Comprising Instructions for the Execution of various Works in Iron in the 
Fitting Shop, Foundry, and Boiler Yard. By Francis Campin, C.E. 
Crown 8vo, cloth . .. .■ . . , . . •. 3/0 

"A sou d and practical liandbook for all engaged in the engineering trades.’'-“A’;«‘AA«^>' 
World. 

ENQINEERINQ ESTIMATES, COSTS, AND ACCOUNTS. 

A Guide to Commerciak Engineering. With numerous examples of Estimates 
and Costs of Millwright Work, Miscellaneou.s Productions, Steam Engines and 
Steam Boilers ; and a Section on the Preparation of Costs Accounts. By 
A Genbrajl Manager. Second Edition. Svo, cloth. ... . i 2/0 

" This is an excellent and very useful book, covering subject-matter In constant requisition la 
every factory and workshop. . . . The book is invaluable, not only to the young engineer, but 
also to the estimate department of everj.” works " — Bm'lder. 

" We accord the work unqualified praise. The infomiation is given In a plain, straightforward 
manner, and bears throughout evidence of the intknate practical acquaintance of the author with 
every phase of commercial engineering.’’— .A/«cA»MiVa:/ 

MECHANICAL ENGINEERING. 

Comprising Metallurgy, Moulding, Casting, Forging, Tools, Workshop 
Machiner>% Mechanical Manipulation, Manufacture of the Steam Engine, 
&c. By Francis Campin, C.E. Third Edition. Crown Svo, cloth 2/6 
" A sound and serviceable text-book, quite up to AVtct. 

LATHE-WORK. 

A Practical Treatise on the Tools, Appliances, and Processes employed in 
the Art of Turning. By Paul N. Hasluck. Eighth Pldition, Crown Svo, 

..doth.^T. . . : ■ . . . /.,• . ■■ ; 5/0 

" Written by a man who knows not only how work ought to be done, but who also knows how 
to do it, and how to convey his knowledge to others. To all turners this book would be valuable.”— 
■..EnginaeriHg. . 

" We can safely recommend the work to young engineers. To the amateur it will simply be 
invaluable. To the student it win convey a great deal of useful Information — Ettgifuer. 


:o 
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SCREW-THREAPS, 

And Methods of Prodacmg Them,. With numerous Tables and , complete 
BlreGtions for , using' Screw-Cutting Lathes.^ By Paul: 'N, Hasluck:, ' A uthor 
■ of “ , Lathe-Work, ” &c. Sixth Edition. Waistcoat-pocket size , • ^ , i '/6 

“ Full r)f useful infonnation, hints and practical criticism. Taps, dies, and scre-wlng tools 
^^i'enera.IIy are iliustrated and their action described.”— 

CONDENSED MECHANICS* 

A Selection of Formulas, Rules, Tables, and Data for the Dse of Engineering 
, Students,, &C. By W. G. C. HoGHfi,s, A,M.I.C.E. Crown , 8 'vo, cloth . , 52/6 
“The book is well fitted for those who are preparing for examination and wish to refresh 
their knowledge by going through their formulae again.”— ilAinVftf 

MECHANICS OF AIR MACHINERY. ■ 

By Dr. J. Weishach and Pro,f. G; Herrmann. Authorized Translation 
with an Appendix on American Practice by A. Tfcowbridge, Pii.B., Adjunct 
Profes.sor of Mechanical Engineering, Columbia University. Royal S'vo, cloth; 

[Just Puhlisked. Met 18/0 

PRACTICAL MECHANISM, 

And Machine Tools. By T. Baker, C.E. With Remarks on Tools and 
Machinery by J. Nasmyth, C.E. Crown Svo, cloth . . . . 52/6 

MECHANICS. 

Being a concise Exposition of the General Principles of Mechanical Science 
and their Applications. By C. Tomlinson, F.R.S. Crown 8 vo, cloth 1/6 

FUELS: SOLID, LIQUID, AND GASEOUS. 

Their Analysis and Valuation. For the use of Chemists and Engineers. By 
H. J. Phillips, F.C.S., formerly Analytical and Consulting Chemist to the 
Great Eastern Railway. Fourth Edition. Crown 8 vo, cloth . . 2/0 

"Ought to have its place in tlie laiioratory of every metallurgical estaVjjisiuncnt, and wher- 
ever fuel is used on a large scaXf-."— Chemical Ne-ws. 

FUEL, ITS COMBUSTION AND ECONOMY. 

Consisting of an Abridgment of “A Treatise on the Combustion of Coal 
and the Prevention of Smoke,” By C. W. Williams, A.Inst. C.E. With 
extensive Additions by D. Kinnear Clark, M.Inst.C.E. Fourth Edition, 

Crown Bvo, cloth . . ... 3/6 

_ " Students should buy the book aud read it, as one of the most complete and satisfactory 
treatises on the combustion and ecunomy of fuel to be h&dC’—Eim-ineer. 

STEAM AND THE STEAM ENGINE, 

Stationary and Portable. Being an Extension of the Treatise on the 
Steam Engine of Mr, J. Sewell, By D, K. Clark, C.E. Fourth Edition. 
Crown Bvo, cloth . . . . .... . . . 3/6 

** Every essential part of the subject is treated of competently, and in a popular style.’'~/rtfin. 

PUMPS AND PUMPING. 

A Handbook for Pump UsMsrs. Being Notes on Selection, Construction, and 
Management. By M. Powis Bale, M.Inst.C.E., M.I.Mech.E. Fourth 
Edition. Crown 8 vo, doth ... ... , . . 3/6 

** The matter is set forth as concisely as possible. In fact, condensation rather thjjn diffuse- 
ness has been the author's aim throughout ; yet he does not seem to have omitted anything likely to 
heiotmet.''-~~yai4<nta.l e/ Gas Li^htinp. 

" Thoroughly practical and clearly written."— (£;/«4rjg''£MK/ Herald, 

REFRIGERATION, COLD STORAGE, & ICE-MAKING: 

A Practical Treatise on the Art and Science of Refrigeration. By A. J. 
Wallis-Tavler, A. M.Inst.C.E., Author of “ Refrigerating and Ice-Making 
Machinery,” 6 od pp., with 360 Illustrations, Medium Svo, cloth. aVk/15/0 
•* The author has to be congratulated on the completion and production of such an impor- 
tant work and it cannot faO to have a large body of readers, for it leaves out nothing that would in 
any way be of value to those intere.sted in the subject" — Steatnshif .. 

" No one whose dutj' it is to handle the mammoth preserving installations of these latter days 
can afford to be without this valuable \>odk”->-Gtas^<m Herald. 

THE POCKET BOOK OF REFRIGERATION AND ICE- 

MAKINO. 

Py J’ WALLis-TAYLElt, A.M.Inst.C.E. Author of ‘‘ Refrigerating and Ice- 
making Machinery,’* ^c. Third Edition, Enlarged. Crown Svo, cloth Met 3/6 


II 
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REFRIQERATINCl, & ICE-MAKINQ MACHINERY. 

,A Descrmtiye Treatise for the Use of PerRons Employing Refriaeratine 
and, 'others. By A. J, Waixis-Tayler! 
A.M.inst.C.E. , Third Edition, Enlarged. Crown Svo, cloth • ' ■ 7/6 ' 
.“Practjcai, explicit, and profusely ifiustrated.”— Aferaiti. 

^ “ We recommend the' book, which gives the cost' o£. various svsteiiis and'MIustratio'ns showfae 

detaUs of par3 oi macmnerj; and general arrangements of coaiDiete'inst^ations."— i5i.rtVrfi;r. ■ 

facts, anrSI”“phrBte 

BLAST FURNACE CALCULATIONS AND TABLES FOR 

- FURNACE MANAGERS AND ENGINEERS. 

Containing Rules and Formulas for Finding the Dimensions and Output 
Capacity of any Furnace, as well as the regular Outfit of Stoves, Heating 
Surface, Volume of Air, Tuyere -Area, &c., per ton of Iron per day of 24' 
hours. By John L. Stevenson. F’cap. 8 vo. [/rwi? / w/vAvW. Net SJQ 

MOTOR VEHICLES FOR BUSINESS PURPOSES. 

A Practical Handbook for those interested in the Transport of Passengers 
and Goods. By A. J. W,ALms-TAyi,ER, A.M.Inst.C.PD With 134 lllu.stra- 
tions. Demy 8vo, cloth. [Just Pv.blished. Net Q^O 

MOTOR CARS FOR COMMON ROADS. ■ " ' ■ 

By A. J. WALLis-TAyLE.R, A.M.Inst.C.E. 212 pp., with. 76' Illustrations. 
Crown Svo, cloth . ' . , . . . . . 4,/8 

“A work that an engineer thinking of turning hw attention to motor-carriage work, would 
do well to read as a preiirairsary to starting operations.”— 

AERIAL NAVIGATION. ■ 

A Practical Plandbook on the Construction of Dirigible Balloons, Aerostats, 
Aeroplanes, and .‘^eroraotors, Tiy Fredfrick Walker, C.E., Associate 
Member of the Aeronautic Institute. With 104 Illustrations. Large Crown 
8vo, cloth . . , . . , . . . . . . Net 7/6 

STONE»WORKINO MACHINERY. 

A Manual dealing with the Rapid and Economical Conversion of Stone. With 
Hints on the Arrangement and Management of Stone Works- By M. Powis 
Balk, MJnst.C.E. Crown Svo, cloth ' . . . \ . . 9 / 0 ' 

“ Should be in the hands of every autson or student of stonework."— Coiiif.ry Guardian. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. 

With a History of Fire*Engmes, their Construction, Use, and Management. 
Hints on Fire-Brigades, &e. By C. F. T. Young, C.E. Svo, cloth, 4 s, 

CRANES, 

The Con.struction of, and other Machinery for Raising Heavy Bodies for the 
Erection of Buildings, &c. By J. Glynn, F.R.S. Crown Svo, cloth 1 /6 


CIVIL ENGINEERING, SURVEYING, ETC. 


PIONEER IRRIGATION. 

A Manual of information for Farmers in the Colonies. By E. O. Maw son, 
M.lnst.C.E., Executive Engineer, Public Works Department, Bombay. With 
Chapters on Light Railways by E. R. Calthrop, M.lnst.C.E., Mhl.M.E. 
With Piate.s and Diagrams. Demy Svo, cloth. .... jVe^lO/S 
SUMMARY OF Contents Value of Irrigatio.n. and Sourcbs of water 
supply.—Dams and Weirs.— Canals.— Underground Water.— Mei‘hods of Irri- 
gation.— sewage Irrigation.— Imperial automatic .Sluice Gates.— the Culti- 
VATioN OF Irrigated Crops, vegetables, and Fruit Trees.— Eight Railways 

FOR HEAVY TRAFFIC.— USEFUL MEMORANDA AND DATA. 

THE RECLAMATiON OF LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others inteiested in Works 
of Reclamation. By A. Beazkley, M-Inst.C.E. Svo, cloth. Nei 10/6 

" The uuok shows in a cnncise way what has to he done in redahniHg land frcni the sea, and 
the best v/ay oi doing it, I'he work contains a great deal of practic.!! atid useful inforniauon which 
cannot fail to be of service to engineers entrusted with the enclosure of salt marshes, and to land- 
owners intending to reclaim kind from the sea.” — The Bnis^mer. 


m 
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THE WATER SUPPLY OF TOWNS . AND THE CON- 

: STR 0 CT!ON OP WATER-WORKS. 

A Practical Treatise for the Use of Engineers and Students of Engineering, 
By W. K. Bu.rton, A.M, Inst. CE.,^ Consulting Engineer to the Tokyo 
Water* works. Second Edition. Revised and Extended. With numerous 

Plates and Illustrations. Super-royai Svo, buckram. . , . . 25/0 

. l. ,iNTRODucrroR.y. — II. differei^t Qualities of WATE.R. ~in. Quantity of 
Water to be provided.— iv. on. ascertaining whether a proposed source, of 
•SUPPLY .IS sufficient. — V. ON ESTIMATING THE STORAGE CAPACITY REQUIRED 
TO BE PROVIDF.D.— VI. CLASSIFICATION, OF WATER-WOR.KS.— VIL IMPOUNDING RESER- 
VOIRS.— VIII. EARTHWOR.K -dams.— IX. MASONRY DAMS.— X. THE PU,R1.F.ICATI0N OP 

Water.— XI. settling reservoirs.— xii. sand Filtration.— XIII. purification 
OF Water by aciton of iron, softening of tVATER BY Action of lime, Natural 
Filtration.— XIV. service or Clean water r,eservoirs— water Towers— Stand 
Pipes.— XV. The Connection of settling Reservoirs. Filter beds and service 
Reservoirs.— XVL pumping Machinery.— xvii. flow of Water in conduits— 
pipes and Open Chan.nels.— XVIII, Distribution systems.— xix. Special pro- 
visions FOR THE Extinction of fire.— XX. Pipes for Water- works.— XXL pre- 
vention of Waste 'OF Water.— XXII. various Appliances used in connection 
WITH Water-works. 

Appendix I. By Prof, JOHN MILNE, F.R,S.— Considerations concerning the 
PROBABLE Effects of Earthquakes on Water-works, and the Special pre- 
cautions to be taken in Earthquake countries, 

APPENDIX 11. By JOHN' DE RIJKE, C.E.— ON SAND DUNES AND DUNE- SaND AS 
A SOURCE OF Water Supply. 

“ The chapter upon filtration of •water Is very complete, and the details of construction well 
illustrated. . . . The work should be specially valuaDle to civil engineers engaged in •work in 
Japan, but the interest is by no means confined to that locality. "—Bns'tnger, 

*• We congratulate the author upon tlie practical coinmonsense shown in the preparation of 
this work, . , . The plates and aiagrams, have evidently 'wen prepared •with great care, and 
cannot fail to be of great assistance to the student,”— . 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humber, A. M. lust. C.E,, and M.Inst.M.E., Author of “Cast 
and Wrought iron Bridge Construction," &c,, &c. Illustrated with 50 Double 
Plates, 1 Single Plate, Coloured Frontispiece, and upwards of 250 Woodcuts, 
and containing 400 pp. of Text. Imp. 4to, elegantly and substantially 
half-bound in morocco . . . < • • ■ • Ket Sn. 

Llst of Contents I. Hist ^rical sketch of some op the means that have 

BEEN ADOPTED FOR THE SUPPLY OF WATER TO CITIES AND TOWNS.— IL WATER AND 

THE Foreign matter usually as.sociated with it.— III. Rainfall and Evapora- 
tion.— IV, SPRINGS AND THE WATER-BEARING FORMATIONS OF VARIOUS DISTRICTS. 
—V. Measurement and Estimation of the Flow of water.— VI. on the Selection 
OF THE Source of supply.— VIL Wells.— VIII. Reserv ..-:rs.— IX. the purification 
OF Water.- X. PUMPS.— XL Pumping Machinery.— XII conduits,— xlll. Distribu- 
tion OF Water.— XIV. meters, Service Pipes, and ho .. se Fittings.— xv, the Law 
and Economy of water-works.— XVI. Constant .and Intermittent supply.— 
XVII, Description of plates.— Appendices, giving Tables of Rates of supply, 
Velocities, &c., &c., together with Specifications of several works illus- 
trated, AMONG WHICH WILL BE FOUND: ABERDEEN, BlDEFORD, CANTERBURY, 
Dundee, Halifax, Lambeth, Rotherham, Dublin, and others. 

'* The most systematic and valuable work upon water supply hitherto produced In English, or 
in any other language. Mr. Humber's work is characterised almost throughout by an 
exhaustiv«mess much more distinctive of French and German than of English technical treatises.” 
.—Mfigineer, ••■••■ 

rural water supply. 

A Practicfil Handbook on the Supply of Water and Construction of Water- 
works for small Country • Districts. . By Allan Gkeenwell, A.M.Inst.C.E.i 
and W. T. Curry, A.M. Inst. C,E,, F.G.S. With Illustrations. Second Edition, 
Revised. Crown Svo, cloth i . . . . . - - • 5/0 

** We conscientiously recommend it as a very useful book for those concerned in obtaining 
water for small districts, giving a great deal of practical information in a small compass.”— Bmiaer. 

“ The volume contains valuable Infonnation upon all matters connected ■with water supply. 

. . It is full of details on points which are continuaily before water- works engineers.”— AhrMra, 


WATER ENOINEERINO. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utiiisa- 
• don of Water for the Supply of Towns, for Mill Power, and for other Purposes. 
By Charles Slagg, A.M.Iast.C.E, Second Edition. Crown Svo, cloth . 7/6 

“ As a small practical treatise on the water supply of towns, and on some applications of water 
po-wer, the -work is in many respects exceUent’ — 
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WATER WORKS, 

. TOWNS. / 


FOR THE SUPPLY OF CITIES AND 


With a Description of the Principal Geological Formations of England as 
iiifitieiicmgSopplies of Water. By Samuel Hughes. S\ o, cloth 4/0 

“ Even?one who is debatmg how his village, towTt, or city .sliall be plentifullj^ supplied with 
pure Walter should read this book .” — NcwcasUc Courant. 

POWER OF WATER. 

As applied to drive Flour Mills, and to give motion to Turbines, and other 
Hydrostatic Eiigines. By Joseph Glynn, F.R.S., &c. New Edition. 
Illustrated. Crown 8vo, cloth . . jZ/O 

WELLS AND WELL-SINKING. 

By J. G. Swindell, A.R.I.B.A., and G. R. Burnell, C.E. Revised 
Edition. Crown 8vo, cloth .. . . . . . . . . 2/0 

“ Solid practical inforaiation, written in a concise and lucid style. The work can be recuui. 
mended as a text-book for all surveyors, architects, iSrc .”— ana Coal Trada Revieiv. 

HYDRAULIC POWER' ENGINEERING. 

A Practical Manual on the Concentration and Transmission of Power by 
Hydraulic Machinery. By G- Croydon Mark.s, A.M. Inst. C.E. Second 
Edition, Enlarged, with about 240 Illustrations. 3vo, cloth. 

. ■ ■ [Just Published. A'el. iO/6 

Summary of contents Principles of hydraulics, —the flow of Water.— 
Hydraulic pressures.— Material.— Test Load.— Packings for Sliding surfaces. 
—PIPE JOINTS.— Controlling Valves.— PLATFORM Lifts.— workshop and foundry 
CRANES.— Warehouse and dock cranes.— hydraulic accumulators.— presses 
forEalingand otherPurposes,— Sheet Metal Working and forging Machinery. 
—Hydraulic .riveters.— Hand and Power pumps.— steam Pumps.— TuRE.rNES,—' 
impulse Turbines —Reaction turhines.— design of turbines in detail.— water 
Wheels.— Hydraulic Engines.— Recent achievements.— Pressure ok Water.— 
action of pumps, &C. , 

“We have nothing but praise for this thoroughly valuable work. The author lias succeeded 
In rendering his subject interesting as well as instructive,”— Prncrikol Emrtneer. 

“Can be unhesitatingly recommended as a useful and up-to-date manual on hydraulic trans- 
mission and utilisation of Mechanical tForld. 

HYDRAULIC MANUAL* 

Consisting of Working Tables and Explanatory Text, intended as a Guide in 
Hydraulic Calculations and Field Operations. By Lowis D’A. Jackson, 
Author of “Aid to Survey Practice," “Modern Metrology,” &,c. B'ourtn 
Edition, Enlarged. Large crown Svo, cloth . 

“The author has constructed a manual which may be accepted as a tnistwortfaj 
to this branch of the engineer’s profession. 

HYDRAULIC TABLES, CO-EFFICIENTS, & FORMULAS 

For Finding the Discharge of Water from Orxfio 
Rivers, With New Formulae, Tables, and^Ger 
Catchment-Basins, Drainage, Sewerage, Water 
Power. By John Neville, C.E., M.R.LA. 
additions. Numerous Illustrations. Crown 
“ It is, of all English books on the subject, the one nearest to completeness."— A 

MASONRY DAMS FROM INCEPTION TO COMPLETION 

Including numerous Formulas, Forms of Specification and Tender, Pocket 
Diagram of Forces, &c. For the use of Civil and Mining Engineers. By 
C. F. Courtney, M.Inst.C.E. Svo, cloth ...... 9/0 

“ Contains a good deal of valuable data. Many useful suggestions will be found in the 
remarks on site and position, location of dam, foundations and construction.”— News 

RIVER BARS. 

The Causes of their Formation, and their Treatnicnt by “ Induced Tidal 
Scour”; with a Description of the Successful Reduction by this Method 
the Bar at Dublin. By 1. J. Mann, Assist. Eng. to the Dublin Port and Docks 
Board. Royal Svo, cloth . . . . . . . , , , 

“ We recommend all Interested In harbour works— and, indeed, those concerned in 
improvements of rivers generally— to read Mr. Mann's interesting 'WotkC-Sninneer. 

DRAINAGE OF LAND5, TOWNS AND BUILDINGS. 

By G. D. Dempsey, C.E. Revi^ed^^with large Additions^ Recent Practice 


in^ Drainage Engineering by D. Kinnear Clark, 
Edition. Crown Svo, cloth 
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SURVEYING AS PRACTISED BY CIVIL ENGINEERS 

ANI> SURVEYORS. ■; 

Inciiadirjg the Set ti'iag-oat of Works 'for Constriactjon and Surveys Abroad, with 
many Examoles taken from Actual Practice,. A Handbook for use in the .Field 
and the OfiSce, intended also bs a Text-book for Students. . By John White-" 
LAW, Ju.R., A.M.Inst,C..E., Author of “Points and Crossings,” With about 
.260 Illustrations. Demy Si’-o.- doth .. , Net 10/6 

.“This work is \vritten,-.vi£ii admirabie lucidity, and will certainly be found Of distinct vjdue 
both to students and to tiiose engaged in actual practice. 

PRACTICAL SURVEYING." 

A Text-Book for Students preparing for Examinations or for Snrvey-work 5n 
the Colonies. , ^Ey George W. Usill, .A-M.Inst.C.E. Eighth Edition, 

' thoroughly Revised and Enlarged, by Alex. B,eazeley, 'M.Inst.C.E. 
With 4 Lithographic Plates and 360 IHustrations. Large crown Svo, "Ji'S 
cloth; or, on Thin. Paper, leather, gilt edges, rounded corne.rs, for pocket use. 

12/6 

“The best forms of instruments are described as to their construction, uses an'.! nsodes 
of employment, and there are innumerable hints on. work and equipment such as the autJior in 
his experience a.s surveyor, draag-htsman and teacher, has found necessary, and ivliich the student 
la his inexperience will find most se)n'iceable.*'—£«i‘*>r«?'. 

“The first book which should be put in the hands of a pupii of Civil Engfiiieerlnj^,’'— ■ 
JrcMtict. 

SURVEYING WITH THE TACHEOMETER. 

A practical Manual for the use of Civil and Military Engineers and Surveyors, 
including two series of Tables specially computed for the Reduction of 
Readings in Sexagesimal and in Centesimal Degrees. By Neil Kennedy, 
M.Inst.C.E. With Diagrams and Plates. Second Edition. Demy Svo, cloth. 

.Nei 10/6 

** The work Is very clearly written, and should remove all difficulties in tiie way of any surveyor 
desirous of making use of this useful and rapid instrument. ’’—.iValMw. 

LAND AND ENOINEERrNQ SURVEYING. 

For Students and Practical Lkse. By T. Baker, C.E. Twentieth Edition, 
by F, E. Dixon, A.M, Inst. C.E. With Plates and Diagrams, Crown Svo, 
cloth . . . ... . , . , . . . . . , 2/0 

AID TO SURVEY PRACTICE. 

For Reference in Surveying, Levelling, ^ and Setting-out; and in Route Sur- 
veys of Travellers by Land and Sea. With Tabkes, Illustrations, and Records. 
By L, D’-A. Jackson, A.M.Inst.C.E. Second Edition. Svo, doth . 12/6 

” Mr, Jackson has produced a valuable vade-mecum' for the surveyor. We can recommend 
this book as containing an admirable supplement to the teaching of the accomplished surveyor,’*'— ■' 
Afkmmtm'. ■ ' 

“ The author brings to his work a fortunate union of theory and practical experience v’hich, 
aided by a clear .ind iucld style of wrltiag, renders the book a very useful onth''‘—/Juu’iier. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Plans for Roads and Railways ; Canals. 
Rivers, Towns’ Water Supplies,;,, Docks and .Harbours.' With Description 
and Use of Surveying. Instruments. .■ By W. • .Davis .HaskolLj C.E. Second 
Edition, Revised with Additions. Large crown Evo, cloth . . . 9/0 

“This book must prove of great value to the' student. We have no hesitation in recom* 
meudlng it, feeling assured that it .will more than repay a careful study."— Mecdanicai tf-Wd. 

“ A most useful book for th'e student. We can strongly recommend it as a carefuhy-written 
md valuable text-book. It enjoys a wdl-deserved repute among surveyors."— -jSfwf/iii-y. 

ENGINEER’S & MINING SURVEYOR’S FIELD BOOK. 

Consisting of a Series of Tables, with Rules, E.vplanations of Systems, and 
use of Theodolite for Traverse Surveying and plotting the work with minute 
accuracy by means of Straught Edge and Set Square only ; Levelling with the 
Theodolite, Setting-out Curves with and without the Theodolite, Earthwork 
# Tables, &c. By W. Davis Haskoll, C.E. With numerous "Woodcuts. 
Fifth Edition, Enlarged, Crown Svo, cloth 1 2/0 

“ The book is very handy ; the separate tables of sines and tangents to every minute will make 
It useful for many other purposes, the genuitte traverse tables existing all the ssxaR."—Athenceum.. 
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AN OUTLINE OF THE METHOD OF CONDUCTINQ 

A TRiaONOMETRiCAL 5 URYEY. . 

For the Formation of Geographical and Topographical Maps and Flans. Mili- 
tary Reconnaissance, LEVELLING, &c., with Useful Problems, Formuise, 

, and Tables. By Lieut. -General Frome, R.E. ■ Fourth Edition,. Revised, and 
partly Re-written, by Major-General Sir Charles Warren, G.G.M.G., R-E. 
With 19 Plates and 115 ’Woodcuts, royal 3 vo, cloth . . . . 16/0 

“No words of praise from us can strengthen the position so well and so steadil;^ maintained 
by tinic work. Sir Charles Warren has revised the entire work, and made such additions as were 
necessary to bring every portion of the contents up to the present djAe.." --Broad Arrim. 

PRINCIPLES AND PRACTICE OF LEYELLINO. 

Showing its Application to Purposes of Railway and Civil Engineering in 
the Construction of Roads ; with Mr. Telford’s^ Rules for the same. By 
Frederick W. Simms. M.In.st.C.E. Eighth Edition, with La^v's Practical 
Examples for Setting-out Railway Curves, and Traptwine’s Field Practice 
of Laying-out Circular Curvft.s. With 7 Platen and numerous Woodcuts 

8vo . . . , 8/6 

“ The text-book on levelling in most of our engineering schools and colleges. 

“The publishers have rendered a substantial service to the profession, especially to the 
younger members, by bringing out the present edition of Mr. Simms’s useful ■Koxk.'’—EKgi.n€oriii£, 

TABLES OF TANGENTIAL ANGLES AND MULTIPLES. 

For Setting-out Curves from 5 to 200 Radius. By A. Beazeley, M.Inst.C.E. 
7th Edition, Revised. With an Appendix on the use of the Tables for 
Measuring up .Curves. Printed on 50 Cards, and sold in a cloth box, waistcoat- 
, pocket size . . .. . , , . . - . • » , . 3/6 

“ Each table is printed on a small card, which, placed on the theodolite, leave.s the hands free 
to manipulate the instmment— no small advantage as regards the rapidity of work."— 

“ Very handy ; a man may know that all his day's work must fall on two of thesws cards, which 
he puts into' his own card-ca<(e. -and leaves the rest behmd."—Af //««««?«, 

PIONEER ENGINEERING. 

A treatise on the Engineering Operations connected with the Settlement of 
Waste Lands in New Countries. By E. Dobson, M.Inst.C.E. Second 

Edition. Crown 8vo, cloth 

“ Mr. Dobson is familiar witli the difficultie.s whicli have to be overcome in this class of work, 
and much of his advice will be valuable to yoiing engineers proceeding to our colonies. ''~ 

TUNNELLING. 

A Practical Treatise. By Charles Preuni, C.E. With additions by 
Charles S. Hill, C.E. With 150 Diagrams and Illustrations. Royal Svo, 
cloth 1 6/0 

PRACTICAL TUNNELLING. 

Explaining in detail Setting-out the Works, Shaft-sinking, and Heading-driving, 
Ranging the Lines and Levelling underground, Sub-Excavating, Timbering 
and the Construction of the Brickwork of Tunnels. By F. W. Simms, 
M.Inst.C.E. Fourth Edition, Revised and Further Extended, including the 
most recent (1895) Examples of Sub-aqueous and other Tpnneis. by D. Kinnear 
Clark, M.Inst.C.E. With 34 Folding Plates. Imperial Svo, cloth 4 S 2 2 ». 
“The pre.sent <1896) edition has been brought right up to date, and is a work to which civU 
engineers .should have ready access, and engineers who have construction work can harcMy afford 
to be without, but which to the younger members of the profession is invaluable, as from its pJiges 
they can learn the state to which the science of tunnelling has axtaxned.' —Batiway JVeteis, 

EARTH AND ROCK EXCAVATION. 

A Practical Treatise, by Charles Frelini, C.E. 365 pp., with Tables, 
many Diagrams and Engravings. Royal Svo, cloth. 

^ ^ » b .7 Net 16/0 

CONSTRUCTION OP ROADS AND STREETS. 

By H. Law, C.E., and D. K. Clark, C.E. Sixth Edition, revised, with 
Additional Chapters by A. J. Wallis-Tayler, A.M.Inst.C.E. Crown Sv^ 
cloth , : 670 

“ A book which every borough surveyor and engineer must possess, and which will be of 
considerable service to architects, builders, and property owners generally. —Jimmnz J\‘ews, 
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TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 

Embracing a Comprebensive History of the System; with an exhaasdw 
, Analysis of the .Various Modes of Traction, incltidinp: Horse Powery Steam,. 
Cable . Traction, Electric Traction, &c. ; a Description , of the Varieties of 
.Rolling' Stock; and ample Details of Cost and Working Expenses. New 
.....Edition, .Thoronghiy Revised, and Including the Progress recently made in ' 
: Tramway Xonstniction, &c., Sue. By D. KinneaR: .C.lark., M.inst.C.E. 

. With 400 Illustrations. Svo, 780 pp., buckram. . ... ., 28/0 

"The .new vohune is^one.wiiich will rank, among tramway engineers and those,. interested in 
tramway working, with the Author's world-famed book on railway machinery. "--.7’Ae Mngimer. 

HANDY GENERAL EARTH-WORK TABLES. 

Giving the Contents' in Cubic Yards of Centre 'and Slopes of Cuttin.gs and 
Embaa.kments from 3 inches to '80 feet in Depth or Height, for use with either 
as feet Chain or loc feet Chain. By J. PI. Watson .BocI':, M.Inst.C.E. 
On a Sheet mounted in doth case ' , 3/6 

EARTHWORK TABLES. 

Showing the Contents in .Cubic Yards of Embankments, Cuttings, &c.,.,of 
Heights or Deaths up to an average of 80 feet. By Joseph Broadbe'NT, C. E., 
and Francis Campin, C.E. Crown 8vo, cloth . . . . . fi/O 

“ The way in which accuracy is attained, by a simple division of each cross section into three 
elements, two in which are constant and one variable, is ingenious. ”— 

A MANUAL ON EARTHWORK. 

By Alex. J. Graham, C.E. With numerous Diagrams. Second Edition. 
i8mo, cloth . . . . . . . .2/6 


THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By J. H. Watson Buck, M.inst.C.E^ 
Resident Engineer, L. and N. W. R. With Folding Piate.s, 8va, cloth 1 2/0 
'* Many of the methods given are of extreme practical value to the nia‘ 5 on, and the observa- 
tions on the fonn of arch, the rules for ordering the stone, and the construction of the templates, 
will be found of considerable use. We commend the book to the engineering profession,’*.... 
News, 

Will be regarded by civil engineers as of the utmost value and calculated to save much 
Ime and obviate many mistakes." — Colliery Guardian. 

ESSAY ON OBLIQUE BRIOCiES 

(Practical and Theoretical). With 13 large Plates. By the late George 
Watson Buck, M,Inst.C.E. Fourth Edition, revised by his Son, J. H. 
Watson Buck, M. Inst. C.E. ; and with the addition of Description to 
Diagrams for Facilitating the Construction of Oblique Bridges, By W, H. 

■ : . Barlow, M.Inst.C.E'.: Royal 8vb, cloth' . ' ' .' ' . ■ ■ . ' ' A 12/0 

•* The sundard text-book for ail engineers regarding skew arches is Mr. Buck’s treatise, 

and It would be impossible to consult a better.”— 

“Mr, Buck's treatise is recognised as a standard text-book, and his treatment has divested 
the subject of many of the intricacies supposed to belong to it. As a g^uide to the engineer and 
architect, on a confessedly difficult subject, Mr. Bucks work is unsurpassed." — JV&ws, 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Practical Treatise on), including Iron Foundations. In 
Three Parts. —Theoretical, Practical, and Descriptive. By William Humber, 
.\.M.Inst.C.E., and M.Iast.M.E. Third Edition, revised and much im- 
proved, with 115 Double Plates (20 of which now first appear in this edition, 
and numerous Additions to the Te.xt. In 2 vols., imp. 410, half-bound in 
morocco . . . . ; . . ■ , . . . . . £6, 16s. '60,- 

“ A ve^ valuable contribution to the standard literature of ciiul engineeiiug. In addition to 
elevations, plans, and sections, large scale details are given, which verv iimch enhance the 
uistmcTive worth of those illustrations.’’— and Architects journal. 

^ “Mr. Humber s stately volumes, lately issued— in which the most iiupr, riant bridges 
erect^ dnrmg: the last five years, under the direction of the late Mr. Brunei, Sir W. Cubitt 
Mr. Hawkshaw, Mr. Page, Mr, Fowier Mr. Kemans, and others among our most eminent 
engineers, are drawn and specified in great detail. ': , ' , ■ ■ 



CIVIL ENGINEERING, SURVEYING, Sc. 


17 


IRON BRIDGES OF MODERATE SPAN: 

Their Construction and Erection. By H. W. Pendred, With 40 iliosira- 

tions. Crown 8vo, cloth 2/0 

“ Studentb aiid engineers should obtain, this book, for constant and practical ■dsc."--C:u’^i€ry 
Guardian. 

IRON AND STEEL BRIDGES AND VIADUCTS. 

A Practical Treatise upon their Construction. For the use of Engineers, 
Draughtsmen, and Students. By Fevncis Campik, C.E. Crown bvo, 
cloth . . 3/6 

TUBULAR AND OTHER IRON GIRDER BRIDGES, 

Describing the Britannia and Conway Tubular Bridges. W’ith a Sketch of 
Iron Bridges, &c. By G. D. Dempsev, C.E. Crown Svo, cloth . 2/0 

GRAPHIC AND ANALYTIC STATICS. 

In their Practical Application to the Treatment of Stresses in Roofs, Solid 
Girders, Lattice, Bowstring, and Suspension Bridges, Braced Iron Arcne.s anc 
Piers, and other Framev/orks. By^ R. Hudson Graham, C.E. Containing 
Diagrams and Plates to Scale. With numerous Examples, many taken from 
existing^ Structures. Specially arranged for C3a.ss-work in Colleges and 
Universities. Second Edition, Revised and Enlarged. Svo, cloth . 1 6/0 
** Mr. Graham's book will fmd a place wherever graphic and analytic statics are used or 
stu lied."— 

“ The work is excellent from a practical point of view, and has evidently been prepared 
with much care. The directions for working are ample, and are illustrated by an abundance ol 
well-selected examples. It is an excellent text-book for the practic£ii dra.w^hx^mm."-..Aih£na:um, 

WEIGHTS OF WROUGHT IRON a. STEEL GIRDERS. 

A Graphic Table for Facilitating the Computation of the Weights of Wrought 
Iron and Steel Girders, &c., for Parliamentary and other Estimates. By 
J. H. Watson Buck, M.Inst.C.E, On a Sheet 2/6 

GEOMETRY FOR TECHNICAL STUDENTS. 

An Introduction to Pure and Applied Geometry and the Mensuration of 
Surfaces and Solids, including Problems in Plane Geometry useful in Drawing. 
By E. H. Sprague, A. M.Inst.C.E. Crown Svo, cloth. . . . Net^fQ 

PRACTICAL GEOMETRY. 

For the Architect, Engineer, and Mechanic. Giving Rules for the i>ehnea«oo 
and Application of various Geometrical Lines, Figure.s, and Curves. By 
E. W. Tarn, M.A., Architect. Svo, cloth ...... Q/Q 

“No book with the same objects in view has ever been published in which the dearness of 
the rules laid down and the illustrative diagrams have been so satisfactory.’ — 

THE OEOMETRY OF COMPAS5ES. 

Or, Problems Resolved by the mere Description of Circles and the Use cf 
Coloured Diagrams and Symbols. By Oliver Evrne. Coloured Plates. 
Crown Svo, cloth ‘ 3/6 

MENSURATION AND MEASURING. 

With the Mensuration and Levelling of Land for the purposes of Modern 
Engineering. By T. Baker, C.E. New Edition by E. Nuge-nt, E.C. 
Crown Svo, cloth 1/6 

HANDY BOOK FOR THE CALCULATION OF STRAINS 

In Girders and Similar Structures and their Strength. Consisting of Formulas 
and Corresponding Diagrams, with numerous details for Practical Applica- 
tion, &c. By William Humber, A. M.Inst.C.E., &c. Sixth Edition. 
Crown 8 vo, with nearly 100 Woodcuts and 3 Plates, cloth . 7/6 

“The fonnuke are neatly expressed, and the diagrams good."— 

We heartily commend this, really handy to our engineer and architect 
Mns'Hsh Mecftanic. 

THE STRAINS ON STRUCTURES OF IRONWORK." 

With Practical Remarks on Iron Consttucuon. By F. W. Shlilds, 


M.Inst.C.E. Svo, cloth 6/0 
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CONSTRUCTIONAL IRON AND STElEL WORK, 

AS: applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E.-. Crown Svo, cloth .. . .• .• . . . 3/0 

“ THs practical book may be counted a most valuable work. 

MATERIALS AND CONSTRUCTION. 

A Theoretical and Practical Treatise on the Strains, Designing, and Erection 
of Works of Construction. By F. Campin, Cloth . . . . 3/0 

EXPERIMENTS. ON THE FLEXURE OF BEAMS. 

Resulting in the Discovery of New Laws of Failure by Buckling. By A lbekt 
E. Guy. Medium 3 vo, cloth . . . . ; . ' . . Net Q/0 

TRUSSES OF WOOD AND IRON. 

Practical Applications of Science in Determining the Stresses, Breaking 
Weights, Safe Loads, Scantlings, and Details of Construction. With Complete 
Working Drawings. * By W. Griffiths, Surveyor. Oblong Svo, cloth 4/6 

“This handy little book enters so minutely into every detail connected with the con- 
struetinn oi‘ roof trasses that no student need be ignorant of these mzttets.”—Praaicai En^imer. 

CONSTRUCTION OF ROOFS, OF WOOD AND IRON : 

Deduced chiefly from the Works of Robison, Tredgold, and Humber. By 
E. W. Tarn, M.A., Architect. Fourth Edition, Crown Svo, cloth . 1 /0 

“ .Mr. Tam is so thorouglily nm.ster of his subject, that altliough the treatise was founded on 
tne works of otiiers he has given it a distinct value of his own."— BuiMer. 

A TREATISE ON THE STRENGTH OF MATERIALS. 

By P. Barlow, F.R.S., P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. 
EditedbyWM. Humber, A.M.Inst.C.E. Svo, cloth . . . . 18/0 

“Valuable alike to the student, tyro, and the experienced practitioner. It will always rank 
in future as it has hitherto done, as the standard treatise on that particular subject.'’--.fi«^’*>W4r»', 

EXPANSION OF STRUCTURES BY HEAT. 

By John Keily, C.E. Crown Svo, cloth 3/6 

" The aim the author has set before him, viz., to sliow the effects of heat upon metallic and 
other structures, is a laudable one, for this is a branch of physics upon which the engineer or 
ar :hite«t can iind but little reliable and comprehensive data in hooks."— Bmlcier. 

CIVIL ENGINEERING. 

By Hf-nry Law, M.Inst.C.E. Including a Treatise on Hydraulic Engi- 
neering by G. R. Burnell, M.Inst.C.E. Seventh Edition, revised, with 
Large Additions on Recent Practice by D. Kinnear Clark, M.Inst.C.E. 
Crown Svo, cloth . , . . . . . . . . • 6/6 

“ An admirable volume, which we warmly recommend to young engineers,”— 

THE PROGRESS OF ENGINEERING (1863-6). 

By Wm. Humber, A.M.Inst.C.E, Complete in Four Vols, Cont.-iining 14S 
Double Plates, with Portraits and Copious Descriptive Letterpress. Impl. 4to, 
half-morocco. Price, complete, dSI 2 12s. i or each Volume sold separately 
at £3 3s. per Volume. Descriptive List 0/ Contents on appliccttion. 

GAS WORKS, 

Their Construction and Arrangement, and the Manufacture and Distribution 
of Coal Gas. By S. Hughes, C.E. Ninth Edition. Revised, with 
Notices of Recent Improvements by Henry O’Connor, A.M.Inst.C.E. 


Crown Svo, cloth . . . . 6/- 

PNEUMATIC 5 , 

Including Acoustics and the Phenomena of Wind Currents, for the use of 
Beginners. By Charles Tomlinson, F.R.S. Crown 8vo, cloth . 1 /6 

FOUNDATIONS AND CONCRETE WORKS. 

With Practical Remarks on Footings, Planking, Sand, Concrete, Bdton, 
Pile-driving, Caissons, and Cofferdams. By E. Dobson. Crown Svo. 1 /6 


CiVIL ENGINEERING, SURVEYING, 


ig 


ELASTINa AND, QUARRYINQ OF STONE, 

For Biiilding and other Purposes. - With -.Remarks on 'the Blowing up of 
Bridges. By Gen. Sir J. Bukgoy.ne, K.C.-B. Craw.n isvo, cloth . . .1/6^ 

:SAFE. RAILWAY WOR,KiNQ*. 

A Treatise -on Railway Acclde-nts, their Cause an.d Preveritson ; .with -a De* 

„ scription of Modern Appliances and Systems. By Cle-m,ent-. E. Stketton’, 
C.E. .Third Edition, Enlarged. Crown Svo, cioch . ... .. * 3/6 


ENGINEERING STANDARDS COM- 
MITTEE’S PUBLICATIONS. 


The Engineering Standards Co.mmittee is the outcome of a 
Committee appointed by the Institution of Engineers at the instance 
of Sir John Wolfe Barry, K.C.B., to inquire into the advisability of 
Standardising Rolled Iron and Steel Sections. - 

The Committee is supported by the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, the Institution of Naval Ardiitect.B, 
the Iron and Steel institute, and the Institution of Electrical Engineers ; 
and the value and importance of its labours has been ernphaticaily 
recognised by His Majesty’s Government, who r.ave made a liberal gram 
from the Public Funds by way of contribution to the financial resources of 
the Committee. 

Reports already Published 

1. BRITISH STANDARD SECTIONS {9 lists). 

Angles, Equal and Unequal.—Bulb Anglins, Tees and Plates.— 
Z AND T Bars.— Channels.— Beams. AV/ 1/0 

2. TRAMWAY RAILS AND FISH-PLATES. 21/0 

3. REPORT ON THE INFLUENCE OF OAUGE LENGTH. 

By Professor W. C. Unwin, -F. R.S. Nei 2/6 

4. PROPERTIES OF STANDARD BEAMS. 

(/ficluded in No. 6.) Net 1 /O 

5. STANDARD LOCOMOTIVES FOR INDIAN RAIL- 

'■WAYS. AV/ 1 0/6 

6. PROPERTIES OF BRITISH STANDARD SECTIONS. 

Diagrams, Definitions, Tables, and Formula;. 6/0 

7. TABLES OF COPPER CONDUCTORS AND THICK- 

NESSES OF Dl-ELECTRIC. -AVif 2/6 

8. TUBULAR TRAMWAY POLES. Net 6/0 

9. BULL-HEADED RAILWAY RAILS. .iw 10/6 

10 . TABLES OF PIPE FLANGES. Net 2/6 

11. FLAT-BOTTOMED RAILWAY RAILS. 10/6 

12. SPECIFICATION FOR PORTLAND CEMENT. ivw 2 6 

13. SPECIFICATION FOR STRUCTURAL STEEL FOR 

SHIPBUILDING. A" 2/6 

14. SPECIFICATION FOR STRUCTURAL STEEL FOR 

MARINE BOILERS. 2;6 

15. STRUCTURAL STEEL FOR BRIDGES AND 

GENERAL BUILDING CONSTRUCTION . . ■ 2/6 
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CaOSBf LOCKWOOB & SON'S CATALOGUE. 

Engixeehixg Standards Committee’s Reports— 

i6. SPECIFICATIONS AND TABLES FOR TELEGRAPH 

MATERIALS, ^'et 10/6 


17. INTERIM REPORT ON ELECTRICAL MACHINERY, 

Nei.2m" 

in. REPORT ON TEMPERATURE EXPERIMENTS ON 

FIELD COILS OF ELECTRICAL MACHINES. Net 5/0 

20. BRITISH STANDARD SCREW THREADS. 2/6 

21. BRITISH STANDARD PIPE THREADS. 2/6 

22. REPORT ON EFFECT OF TEMPERATURE ON 

A’t’/ SO 

mt 1 /o 


INSULATING MATERIALS. 

TROLLEY GROOVE AND WIRE. 

ERRORS IN WORKMANSHIP. Based on jMeasiirements 

•■"arritd out liy the National Physical Laboratory. A 10 6 

STANDARD SYSTEMS FOR LIMIT GAUGES, 

(Running Fits) . . . .■ .. . tit.. Q/Q 

NUTS, BOLT=HEADS, AND SPANNERS. A’t7 2/6 

STEEL CONDUITS FOR ■ ELECTRICAL WIRING. 

Net2m 


MARINE ENGINEERING, SHIPBUILDING, 
NAVIGATION, ETC. 

MARINE ENGINES AND BOILERS. 

Their De.sign and Construction. A Handbook for the Use of Students, 
Engineer.^, and Naval^ Constructors, Eased on the Work Lerechnung und 
Koastruktion der Schiffsmaschinen und Ke.ssel.” by Dr. G. EaUEr, Engineer- 
in-Qiief of the Vulcan Shipbuilding Y:-urd, vStettin. Translated from the becond 
German Edition by E. M. Donkin, and S. Prya.n: Donkin, A.M.I.C.E. 
Edited by Leslie S. Robertson, Secretary to the Engineering Standards 
Committee, M.I.C.E., M.I.N.A., &c. With numerous Illustrations 

and Tables. Medium &vo, cloth. [Just Puoiished, 26/“ AVL 

SUMMARY OF CON'I'EKTS;— PART L— MAIN ENGINES.— DETERMINATION OF CYLIN. 
DER DIMENSIONS.—THH UTILISATION OF STEAM IN THE PNGINF..— STTiOKE OF PISTON. 
--NUMBHR OP RKVOLUTIONS-— turning MOMENT.— BaL.4NC1NG OF THEMOVIKG PARTS. 
—ARRANGEMENT OF M.AIN’.- ENGINES.— DETAILS. OF MAIN. ENGINES.— THE CYLINDER.— 

■. Va.lves.~Various .Kinds .of valve ge.»i.r.-piston. ..robs.— Pistons ^'CON.NEC'nNG 

Rod and CRo&sHE.'^D.— V alve Gear Rods.— Bed Plates. — E.ngine Colu.mn'S.— 

.■ Reversing and .Turning .gear.. PaRT-H.— P. tJ.MPS.— A ir,. CiRCiiLAnm .FE.En, and ' 
Auxiliary Pumps. PART Ill.-SH AFTING, RES1.STA>;CE OF SHIPS, PUOPELI..ERS. 
.—Thrust shaft and Thrust--Elock:.— tunnel shafts' and plcmmee' Blocks,— 
SHAFT Couplings.— STERN Tuef-.— the Screw prop.fller.— Con-S'i-ruction of the 
Screw. PART IV. -PIPES and CONNECTIONS.-Gfnf.ral khmarks, Fl.<vnges, 
Valves,. &c.— U^ndhr. Water, fittings.— M:Ain stea.m, A'Uxili.iry stf:a;u, and . . 
. ■ Exhaust piping —Feed wate.r. Bilge.. Ballast and Circulating Pipes. ..p.4RT. v.— 

.. STEAM B'OI LEES.— 'Firing and. the. Generation of Steam.— Cylindrical boilers. 
■—'Locomotive. . Boilers....— ■Water-tube boilers. — S-m.-vlu Tube Water-Tube. 

.. Boilers,— SMOKE B'OX.— Funnel .and Boii-er Lagging.— Forced draught.— .Boiler. 
Fittings AND Mountings. PART VI.-MEASURING instrcmi-xts. part viL- 
VARIOUS DETAILS.— Bolts, Nuts, Screw Threads, &c.-Platforms, Gratings, 
Ladders. — Found ^^tjons. — Seatings. — lulricatjon. — i,'entilation of Engine 
Rooms.— RULES for spare Gear, part vm ,— additponal t.ables. 

“ This, liandsowe vohime contains a compreiiensive account of the design and constniction of 
modern niArinc engines and boilers. Its arrangement is excellent, and tlje nunierous iiiiistrations 
represent recent practice for ail classes of warships and vessels of the ]ii<’rcanlile marine. His 
position as Engineer-in-Chief of the great Vulcan Works at Stettin gave the author special facilities 
for selecting iliustrations from the practice of that linn, which has built many of the swiftest types 
of steamships for both war and cninmerce. Other German firms and the German Admiralty have 
Wen enually generous in contributing information, while a large proportion of the illustrations is 
dsawn from English technical journals and the proceedings of our engineering bocieties. American 
practice is also represented. The compilation has been laborious, no doubt, but it constitutes a 
valuable book of reference and ^ treasury of information. The English editor and his assistants 
have done their work well, both in translation and in the conversion of metric to English measures." 
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Ef)UlVALENTS.—USEFUL NUMBERi:.— -ClEC’JLAE MEASUREa.*~AKKAS, 
ER'ENCES OF CIRCLES-- ARBAS OF SEGME,NTS CF CIRCLES. -1 ABLBS 

Cubes and roots of Numbers.— Tables, of L-oGA.R.rrHMS 
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THE NAVAL ARCHITECT’S ANB SI1IPBUiLDER*S 

. . ^POCKET-BOOK 

■ ■ Of Formula?, Ru’jes, and Tables, and MarbeEagmeer’s and' Sitn-eyor’s,' Handy:, 

Book of R-eference. By Clement Macksow, MJ.K-A. Elgntb Edition,, 
carefully Revised and Enlarged. Fcap., leather . . •■. uV^l. 12 / 8 ' 

SU.MMARy OF CONTENTS;— SIGNS AN£> £YMB'O.LS. DEC1M.AL FRACT'IONS.— TRlCO- 
NOMFTKY.— PRACTICAL GEOMETRY.—MENSURATrON.— CENTRES AND MOM.ENTS, , O'F 
FIGURES.— MOMEIITS OK INERTIA AND RADII GYRATION.— ALGEE.RAIC.A.L EXP.RESSI0NS 
for SIMPSON'S RULES.— MECHANICAL PRINCIPLES.— CENTRE OF.GRAVITY. — LAWS OF 
MOTION.— DlSPLACEIiIENT, CENTRE OF ' BUOYANCY.— CENTRE OF GRAVITY OF SHIP’S 
HULL.— STABILITY CURVES AND MBTACENTRPIS.— SEA A-ND SHALLOW-WATER WA'.TIS. 
— ROLLING OF SFIIPS.— PROPULSION A.N’D RESISTANCE ..OF VESSELS.— SPEED /.rRlALS.— 
SAILING, CENTRE OF EFFORT.— DISTANCES DOW'N RIVERS, COAST .LINES.— STEERING AND 
RUDDERS OF VES,SHLS.— LaUNCHI.NG CALCULATIONS AND VELOCITIES.- WEIGHT OP 
MATERIAL AND GEAR.— GUN PARTICULARS AND W.EIGHT.— STANDARD GAUGES. - 

Riveted Joints a.nd' Riveting strength and Tests of Mate.riai.s.^-Eini>ing.. 

and shearing stresses.— Strength of Shafting, pillars, Wheels, : &c.. - 

HYDRAULIC DATA, &C. — CONIC SECTIONS, CATENARIAN CURVES. — MECHANIC,A,L ■ 
POWPiRS, Work.— Bo.a,rd OF TR.ADE Regulations for Boilers and engine.s.—Boa.rd 

OF trade regulations FOR SHIPS LLOYD'S RULES FOR BOILE.RS.— LLOYD S WEIG,HT 

OF ■ CHAINS.— LL0YD'’S ■ SCANTLINGS FOR SHIPS.— DATA OF ENGINPIS .AND VESSELS— 

'SHIPS* Fittings and tests.— Seasoning Preserving' Timber— M,hasi.-rem,iu^t of 
Timber— ALLOYS, Paints, varnishes— data for Stowage.— ADM i.KA,LTy T.rans. 
PORT REGULATIONS. — Rules for HORSE-POV^'ER, ■ screw propellers, &c.— p.e»*,, 
CENTAGES FOR BU'IT STRAPS— PARTICULARS OF YACHTS— MaST.ING AW RIGGING, 
-DISTANCES OF FOREIGN PORTS. -TO.NN AGE TABLES— VOCABU.LARV OF FRENCH AND 


-Tables of natural Si-nes, tangents,' 
, &c. 

It contains 


■ SQUARES A-,- . . 

BERS.— Tables of. Hyperbolic logarithms.- 
Tables of Logarith.m,ic sines, Tangents. 

' “ In these days of advanced .knowledge a work, ukc this is of. the greatest value. ^It contain 
a vast amount of infoniuition. We unhesitatirigiy say that it is t.sc most valua.ile coiiipi.iition tor itj 
specific puroose that has ever been printed. No m.val arcfiitcct, engineer, sur/eyuf, seaman, 
wood or iron shipbuilder, can alTord to be without this work."— Aa?<iica. Ma,^’t*zt»e, 

“ Should be used by ail whr are engaged sn tne construction or de-a^ of vessels, .. . Will 
be found to contain the most useful tables and fonuuijc rcquirea by smpbuiiderb. collected from the 
best authorities, and put together in a popular and simple .orni. It ss of excepiiuniil ment. 

pocket-book of this descrintion must be a necessity in the ship ouading^ trade. It con- 
tains a miss of useful infoniiation clearly expressed and presented in a handy lorm. —Martnt 
EngiHeeK 


WANNAN’S marine ENGINEER’S GUIDE 

To Board of Trade .Bixambations for Certbeates of Competency. , Coxitaining 
all Latest Que-stioos to Date, with .Simple, Clear, and Coweet Soiutioiss J 
302 Elementary Questions with Illustrated Answers, and Veroai Questions 
and Answers complete Set of Drawings, with Statesnenis ctnipleted. By, 
A. C. WaN'Nan. C.E.. Consulting Engineer, and. 'E. W. L Wa.wnan, 

Certificated Firk Class Marine Engineer. . With num^ous Engravings, bonrth „ 
. Edition, Enlarged, ' 500 pages. Large crown Svo, .cloth. . Aii!?i-„lC 3 /o 

"The book is clearly and plainly written and avoids unnecessary explaiu'.tions and fonnuias, 
and we consider it a valuable book for students 01 maxine engineenng. "—NamcM Mas^zme . , 

WANNAN’S MARINE ENGINEER’S POCKET-BOOK. 

' Containing Latest ' Board of Trade Rules a.nd Data for Marine , .Engineers, 
By A. C. Wannan, Third Edition, Eeydsed, Enlarged,' and Brought .up 
Date. Square 1 8mo, with thumb Index, bather . ' » ... ,'■ 6<0 

■ ' "Thera Is a srreat deal of useful mfonnation.in tills little pocket-book. . Itisof the .rule-of-. . 
thumti order, and is, O'li that account, , well adapted to tiie. ^'uses of the sea-go.mg, enijri.n«er. — 
EngtnMr* ' 

marine engines and steam vessels. 


Eighth Edition, thoroughly Revised, with Additions 
CeorgE: Carlisle, C.E. Crown Svo, cloth , 4/6 


By R. Murray, C.E. - 
bv the Author and by George J 

" An indispensable iiianual for the student of marine engineering,”— Mercury. 


ELEMENTARY MARINE ENGINEERING. 

A Manual for 'Voung Marine Engineers and Apprentices. By J. S. BaEWE^ 

■'•Cro.wn'SvOj'CiO'th •' '' . ' , •'»■:.■ '• ' ' * .*'■ 

" A useful introduction to the more elaborate text-books.”— 



CmSBT LOCKWOOD SOM’S CATALOGUE, 


'CHAIN CABLES '.AND CHAINS. . 

Comprising Sizes and Curves of Links, Studs, &c., Iron for Cables and Chains; 
Chain Cable and Chain Making, Forming and Welding Links, Strength of 
Cables and ChainSfCerdScates for Cables, Marking Cables, Prices of Chain 
Cables and Chains, Historical Notes, Acts of Pariiament, Statutory Tests. 
Charges for . Testing, List of ,, Manufacturers of Cables, &c,, ' &:c.. By 
Thomas W, T.raili,, F.E.R-N.., M.Inst.C.E., Engineer-Surveyor-in-Chief, 
Board of Trade, Insoector of Chain CaWe and Anchor Proving Establishments. 

, . and General Superintendent, Lloyd's Committee on Proving Establishments. 

With numerous Tables. Illustrations, and Lithographic Drawings. Folio, 

' cloth . . £2 2si 

“ It .zoataiiiS a vast -iioounr of valuable infoniiaiiou. r^iociilrig seems to be wanting to rn.ike it 
a complete and standard w'ork f-f rr,fer«r.r« op thr Maj^azztte, 

THE SHIPBUILDI.NO INDUSTRY OF GERMANY. 

Compiled and Edited bj- G. Lehmann- Felskowski. With Coloured Prints, 
Arc Supplements, and numerous Illustrations throughout the text. Suoer- 


royal 4 to, cloth AVzf "1 0/6 

'SHIPS AND BOATS. ■ 

By W. Bl.\nd. With numerous Illustrations and Models, Tenth Edition. 
Crown' 8 VO, cloth . ; . . . . 1/6 


SHIPS FOR OCEAN AND RIVER SERVICE, 

Principles of the Construction of. By H. A. vSommerfeldt. Crown 8vo 1 /6 

AN ATLAS OF ENGRAVINGS 

To illustrate’. the above. Twelve large folding Plate.?. Royai 4 to, cloth 7/6 

NAVAL ARCHITECTURE. 

An Exposition of the Elementary Principles. By J. Pe-^ke. Cr. Svo, 
cloth 3/6 

THE ART AND SCIENCE OF SAILMAKINQ. 

By Samuel B. Sadlek, Practical Sailmaker, late in the employment of 
Messrs. Ratsey and Lapthorne, of Cowes and Gosport. Second Edition, 
revised and enktrged. Plates, ^to, cloth . \Jnst pnblish,;d. AV/. 12/6 
“ This extremely practical work gives a complete education in all the branches of the inanu. 
facture, cutting out, roping, seaniing, and goring. It is copiously illustrated, and will forai a first- 
rate text-book and guiae.''-~/^orir?w»<A Tiims 

SAILS AND SAIL-MAKING. 

With Draughting, and the Centre of Efiort of the Sails. Weights and 
Siijes of Roi'ies; Masting, Rigging, and Sails of Steam Vessels, '&c. By 
R. Kipping, N. A. Crown Svo,' cloth ...... 2/6 

MASTING, MAST-MAKING, AND RIGGING OF SHIPS. 

Also Tables of Spars, Rigging, Blocks; Chain, Wire, and Hemp Ropes, &c., 
relative to every class of vessels. By R. Kipping, Crown Svo, cloth 2/0 

SEA TERMS, P.HRASES, AND WORDS 

(Technical Dictionary of) used in the English and French .Languages 
(English-French, French-Engiish). For the Use of Seamen, Engineers, Pilot?, 
Shipbuilder.^, Shipowners, and Ship-brokers. Compiled by W, Pirkie, late of 
the African Steamship Company. Fcap. Svo, cloth limp . . . 5/0 

'* This valunie will be highly appreciated by seanicn, engineers, pilots, shipbuilders and ship- 
owners. It will be found wonderfully accurate and complete.”— •5c(7rjWi*«. 

SAILOR^S SEA BOOK: 

^ A Rudimentary Treatise on Navigation. By James Greenwood, B.A, 
With numerous Woodcuts and (Coloured Plates. New and Enlarged 
Edition. By W. H, Rosser. Crown Svo, cloth .... 2/6 
** Is perhaps the best and simplest epitome of navigation ever compUed."~FrV/ff. 
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PRACTICAL NAVIGATION. 

Consisting of the Sailor’s Sea Book, by J. Greenwood and W. H. Rosser ’ ^ 
together with Mathematical and Nautical Tables for the Worlring of the 
Problems, by H. Law, C.E.,and Prof. J. R. Young . . . -70 

“A v.'LSt amount of information is contained, in this t'oluiue, and we fancv in a t'orv slint-t 
time that It wiE be seen in the library' of almost every ship or yacht ailoat.’'— j }a 
Jfag'azi^ie. 

NAVIGATION AND NAUTICAL ASTRONOMY, 

In Theory and Practice. By Prof. J, R* Young. Crown &vo, cloth . 2, 6 
A very complete, thorough, and useful .manual for the young navigator.’’---0£LK'r? ;z* 7 rv. 

'mATH,EMATICAL TABLES, 

For Trigonometrical, Astronomical, and Nautical Calculations; to which is 
prefixed a Treatise on Logarithms, by H. Law, C.E. With Tables for 
Navigation and Nautical Astronomy. By Prof. J. R. Young. Crown 8vo, 
..cloth . . . . 4/0 


MINING, METALLURGY, AND 
COLLIERY WORKING. 


THE OIL FIELDS OF RUSSIA AND THE RUSSIAN 

PETROLEUM INDUSTRY. 

A Practical Handbook on the Exploration, Exploitation, and Management 
of Russian Oil Properties, including Notes on the Origin of Petroleum in 
Russia, a Description of the Theory and Practice of Liquid £\iel, and a 
Translation of the Rules and Regulations concerning Russian Oil Properties. 
By A. Beeby Thompson, A.M.I.M.E., late Chief Engineer and Manager of 
the European Petroleum Company’s Russian Oil Properties. About 500 pp. 
With numerous Illustrations and ^Photographic Plates, and a Map of the 
Balakhany-Saboontchy-Romany Oil Field. Royal 8 vo, cloth. AW ^3 3s. 

GOLD MINING MACHINERY. 

Its Selection, Arrangement, and ^Installation. A Practical Handbook for the 
use of^iMine hlanagers and Engineers. With a Chapter on the Preparation 
of E.stJmates of Cost, By W. H. Tinnev, formerly in charge of machinery 
at the Mysore Mine, M.Inst. M. & M. With illustrations. Medium 8vo. 
cloth . . . . . iNmrly Ready. Price about 12,6 Net. 

MACHINERY FOR METALLIFEROUS MINES. 

A Practical Treatise for Mining Engineers, Metallurgists, and Managers of 
Mines. By E. Henry Davies, M.E., F.G.S. 600 pp. With Folding Plates 
and other Illustrations. Medium 8 vo, cloth .... Net Q.BjO 
“ Deals exhaustively with the many and complex details which go to make up the sum total of 
machinery and other requirements for the successful working of metalliferous mines, and as a book 
of ready reference is of the highest value to mine managers and directors. journal. 

THE DEEP LEVEL MINES OF THE RAND, 

And their Future Development, considered from the Commercial Point of View. 
By G. A. Denny (of Johannesburg), M.N.E.LM.E., Consulting Engineer to 
the General Mining and Bfnance Corporation, Ltd., of London, Berlin, Paris, 
and Johannesburg. Fully Illustrated with Diagrams and Folding Plates. 

Royal Svo, buckram Nei 26/0 

“Mr, Denny by confining himself to the consideration of the future of the deep-Ievei mines 
of the Rand breaks new ground, and by dealing with the subject rather from a commercial stand, 
point than, from a scientific one, appeals to a wide circle of readers. The book cannot fail to prove 
of very great value to investors in South African mines. "—.l/mrnF journal, 

PROSPECTING FOR GOLD. 

A Handbook of Practical Information and Hints for Prospectors based on 
Personal Experience. By Daniel J. Rankin, F.R.S.G.S., M. R. A. S., formerly 
Manager of the Central African Company, and Leader of African Gold Pros- 
pecting Expeditions. With Illustrations specially Drawn and Engraved for 

the Work. Fcap. Svo, leather Nei 7/6 

“ This well-compiled book contains a collection of the richest gems of useful knowledge lor 
the prospector’s benefit. A special table is given to accelerate the spotting at a glance of mmerals 
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THE METALLUMY OF OOLD. 

4 Practical Treatise on the Metallurfjical Treatment of Gold-bearing Ores, 
including the Assaying, Melting, and Refining of Gold, By M. Eissler, 
M.Inst.M.M. Fifth Edition, Enlarged. With over 300 Illustrations and 
numerous Folding Plates. Medium Svo, cloth .... 

“ This book thoroughly deserves its title of a ‘ Practical T reatise. ’ The whole process of gold 
mining, from the breaking of the quartz to the assay of the bullion, is described in, clear and orderly 
narrative and with much, but not too much, fulness of detail” -^Saturdajf Reznew. 

THE CYANIDE PROCESS OF QOLD EXTRACTION, 

And its Practical Application on the Witwatpsrand Gold Fields and elsewhere. 
By M. Eissler, M.Inst.M.M. With Diagrams and Working Drawings. 
Third Edition, Revised and Enlarged. Svo, cloth .... Net "7 IS 
“ This book is just what was needed to acquaint mining men with the actual working of a 
process which Is not only tlie most popular, but is, as a general rule, the most successful for the 
extraction of gold from tailings. ' -^Mining y<mmaL 

DIAMOND DRILLING FOR GOLD & OTHER MINERALS. 

A Practical Handbook on the Use of Modern Diamond Core Drills in Pro- 
specting and Exploiting Mineral-Bearing Properties, including Particulars of 
the Costs of Apparatus and Working. By G. A. Denny, M.N.E.InstM.E.. 
M.Inst.M.M. Medium Svo, 168 pp.. with Illustratn'e Diagrams . 1 52/6 
“ There is certainly scope for a work on diamond drilling, and Mr. Denny deserves grateful 
recognition for suppl'^nng a decided want 

GOLD ASSAYING. 

A Practical Handbook, giving the Modus Operandi for the Accurate Assay of 
Auriferous Ores and Bullion, and the Chemical Tests required in the Processes 
of Extraction by Amalgamation, Cyanidation, and Chlorination. With an 
Appendix of Tables and Statistics. By H. Joshua Phillips, F.I.C., F.C.S., 
Assoc.Inst.C.E., Author of “ Engineering Chemistry’',” &c. With Numerous 
Illustrations. Large Crown Svo, cloth Net 7 IB 

FIELD TESTING FOR QOLD AND SILVER. 

A Practical Manual for Prospectors and Miners. By W. H. Merritt, 
M.N.E.Inst.M.E., A.R.S.M., &c. With Photographic Plates and other 

Illustrations, Fcap. Svo, leather Net 6/0 

“As an instructor of prospectors’ classes Mr. Merritt has the advantage of knowing 
exactly the information likely to be most valuable to the miner in the field. The contents cover 
all the details of sampling and testing gold and silver ores. A useful addition to a prospector’s 
ypumat. 

THE PROSPECTOR’S HANDBOOK. 

A Guide for the Prospector and Traveller in search of Metal- Bearing or other 
Valuable Minerals. By J. W. Anderson, M.A. (Camb.), F.R,G,S. Tenth 
Edition. Small crown 8vo, 3/6 cloth ; or, leather .... 4/6 
“ Win supply a much-felt want, especially among Colonists, in whose way are so often thrown 
many mineralogical specimens the value of which it is difficult to deterxiune.’’-“£!Wi,'*w*dtr. 

** How to find commercial minerals, and how to identify them when they are found, are the 
leading points to which attentioai is directed. journal. 

THE METALLURGY OF SILVER. 

A Practical Treatise on the Amalgamation, Roasting, and Lixiviation of Silver 
Ores, Including the Assaying, Melting, and Refining of Silver Bullion. By 
M. Eissler, M.Inst.M.M. Fifth Edition. Crown 8 vo, cloth . 10/6 

A practical treatise, and a technical work which we are convinced will supply a long-felt 
want amongst practical men, and at the same time be of value to students and others indirectly 
connected with the industries."— ymimaL 

THE HYDRO-METALLURGY OF COPPER. 

Being an Account of Processes Adopted in the Hydro-Metallurgical Treat- 
ment of Cupriferous Ores, Including the Manufacture of Copper Vitriol, with 
Chapters on the Sources of Supply of Copper and the Roasting of Copper Ores. 
By M. Eissler, M.Inst.M.M. 8 vo, cloth .... Net 1 2/6 

** In this volume the various process for the extraction of copper by wet methods are fully 
detailed. Costs are CTven when available, and a great deal of useful information about the copper 
industry of the worM is pres®nted in an interesting and attractive nlanner,”— Affwfwg journal. 
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THE METALLUROY OF AROENTIFEROUS LEAD. 

A Practical Treatise, on the' Smelting .of Silver-Lead Ores .and the Refining of. 
Lead ^Bullion. ...including Reports ■ on ■ various -Smelting. Establishaseats and ■■ 

. Descriptions of Modern Smelting Furnaces and Plants in Europe. and America-. . 

' By M. E 1 SS.LER, M.InstM.M." Crown Svo, doth- . .■■ .... . ^ 12/6 ^ 

“ The numerous raetailurgicai processes, which- are fuJly and errensively treated of, eoiDrace 
all the stages experienced in the passage of the lead from the .various natural .states to its .is.sae from . 
the refinery as a.n. article of commerce."— 

METALLIFEROUS MINERALS AND MINING. 

By D. C. Davies, F.G.S. Sixth. Edition, thoroughly .Redsed and much 
Enlarged by his Son, E. Hekry Davies, M.E.,. F.G.S. 600 pp..,^wit.b 173 
Illustrations. Large crown Svo, cloth ..... .. .A'eM2./6 

" Neither the practical miner nor the general reader, interested ia mines, ca.a have a tetter . 
book for his companion and his guide,*'— ^ournai. . 

EARTHY AND OTHER MINERALS AND MINING. 

By D. C. Davies, F.G.S., Author of “ Metalliferous Minerals,"' &c. Third 
Edition, Revised and Eniaj.ged by his. Son,. E. 'Henry .Da.vies, M.E., .F.G.S. 
With about xoo Illustrations. Crown Svo, cloth 1 2/8 

“'We do not remember to have met with any fiagilsh work c.n mining matters that conums . 

the same amount of information packed, in equally convenient- form. — 

BRITISH MININCI* . 

A Treatise on the History, Disca\'ery, Practical ^.Dev.«iopmeiit, and Future 
- Prospects of .Metalliferous Mines in the Dnited - Kingdom, By Robert 
Hunt, F.R..S.,'late Keeper of Mining Records. Upward.s of 950 pp., wth 
Illustrations. Second Edition^ Revised. S.uoer-royai Svo, cloth 2s. 

POCKET-BOOK FOR MINERS AND METALLUROISTS. 

Comprising Rules, Formulas, Tables, and Notes for Use in Field and O&ct 
Work. By F, Danvers Power, F.G.S., M.E. Second Edition, Correa^ 
Fcap. Svo, leather . . . . . > ... . . 9f0 

" This excellent book is an admirable example of its kind, and ought to find & large sale 
amongst English-speaking prospectors and mining engineers. ''—Rnginestxn^. 

THE MINER’S HANDBOOK. 

A Handy Book of Reference on the subject.s of Mineral Deposii.s Mining 
Operations, Ore Dressing, &c. For the Use of Students and others 
in Mining Matters. Compiled by John Milne, F.R.S., Professor of Mimnj 
in the Imperial University of Japan, Third Edition. Fcap. Svo, leather 7/0 
“Professor Milne's Jiandbook Is sure to be received with favour by aii connected with 
mining, and will be extremely popular among students.”— rfJ 

IRON ORES of GREAT BRITAIN and IRELAND. 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching for 
and Working Them. With a Notice of some of the Iron Ores of -Sp.am. _By .. 
J. D. Kendall, F.G.S,, Mining Engineer. Crown 8 vo, cloth - . 16/0 

metallurgy of iron..; - _ ^ ^ ^ 

Containing History of Iron Manufacture, Methods of Assay, and Analyses 
of Iron Ores, Processes of ManuLicture of Iron and Steel, &c. By 
H. Bauerman, F.G.S,, A.R.S.M. With nmrterous Illustrations, hmh 
Edition, revised and enlarged. Crown Svo, cloth . . . • 5/0 

“ Carefuih' written, it has the merit of brevity and conciseness, ar tf> less important points; 
while all material matters are very fully and thoroughly entered into,”— S.'a/nfar.ri 

MINE DRAINAGE. ^ ^ ^ 

A Complete Practical Treatise- on Direct-Acting Underground Steam 
Pumping Machinery. By Stephen Michell. Second Edition, Ke-wntten 
and Enlarged, With 250 Illustrations. Royal Svo, cloth . Z&U 

HORIZONTAL PUMPING ENGINES.-ROTARY AND Non-ROT^^^^^ HORWOOTAL 
- -ENOINIiS.— S imple AND COMPOUND STEAM-PUMPS.— VERTICAL LNJ^INL^^^ 

ROTARY AND NON-ROTARY VERTICAL 

■ 'PUMPS. —TRIPLE-EXPANSION' STEAM PUMPS. — PULSATING Si HAM PUMPS. — PUMP 
" . VALVES.—S 1 NKING. PUMPS, '&C„ -&C. ' « 

“This volume contains an immense amount of important and Interesting new matter. 
The book should undoubtedly prove of great use to all who wish for mformatton on the suL- 
iect." — Th£ Bn^imer. 
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PRACTICAL COAL-MININQ. ■ , 

An Elementarj’' Class-Book for the Use of Students attending Classes in Pre- 
paration for the 'Board of Education and County Council Examinations, or 
'Qualifying for First or' Second Class Colliery- Managers ’^Certificates.. B3’ 

' ' T. - H/Cockin, Member of the Institution of Mining Engineers, Certificated 
Collie,ry Manager, Lecturer on Coal-Mining at Sheffield^ University- College. 

: With Map of the British Coal-fields and over 200 Illustrations specially Drawn 
and Engra^-ed for the Work. 440 pages, Crown Svo, cloth . . iW/ jsI/S 

“ The style of exposition is lucid, the diagrams are clear, and as a ‘ first-book;’ to put into the 
hands of an erabryouic colliery manager, the volume is an; unquestionable success."— il/fwi'Jig 
yaurnal, , ' 

FIRST LESSONS IN COAL MINING. 

For Use in Primary Schools. By’’ William Glover, Headmaster of the 
Higher Standards School, Maesteg, Glamorgan. With Diagrams and oilier 
Illustrations, and Introductory Note by H, F. Bulmax, Member of the 
Institution of Mining Engineers. Crown Svo. ij2ist Piwl:s;:.cd. S\~ct 10 

ELECTRICITY AS APPLIED TO MiNINO. 

By Arnold Lupton, M.Inst.C.E,, late Professor of Coal Mining at the 
Yorkshire College, Victoria University ; G. D. Aspinall Park, ,M.,!.E.E.5 
A.M.I.M.E., Head of the Electrical Engineering Department, Yorkshire 
College, Victoria University ; and Herbert Perkin, C ertificated 
Colliery; Manager, Assistant Lecturer in the Mining Departoient of the 
Yorkshire College, Victoria University. With about 170 Illustrations. Second 
Edition, Revised and Enlarged. Medium Svo, cloth. {J^st Published. 

iVeif 12/0 

“The work is well %vritton, and exactly suited for rapid reference by men to wltorn time is 
an object of tiie first iuiportance.’’— 

“Ought to find a place in the library of all who are interested in the latest development ol 
this branch of mining engineering.”— 

THE COLLIERY MANAGER’S HANDBOOK. 

A Comprehensive Treatise on the Laying-out and Working of Collieries, 
Designed as a Book of Reference for Colliery Managers, and for the Use of Coal- 
Mining Students preparing for First-class Certificates. ^ By Caleb Pamely, 
Member of the North of England Institute of^ Minings and Mechanical 
Engineers, and the South Wales Institute of Mining Engineers. With over 
1,000 Diagrams, Plans, and other Illustrations. Fifth Edition, Carefully 
Revised and Greatly Enlarged. 1,200 pp. Mediuin Svo, cloth iVkif dB 1 5 s. 
Geology.— Search for coal.— Mineral Leases and other Holdings.— 
Shaft Sinking.— Fitting Up the Shaft and surface arrangej.ients.— steam 

boilers and their Fittings Timbering and yvALLiNG.— N arrow Work and 

methods of working. — Underground Conveyance, —Drainage.— The gases 
MET WITH IN Mines ; Ventilation, — on the Friction of air in mines. — The 
Priestman Oil Engine ; Petroleum and Natural Gas. — surveying and 
PLANNING.— Safety Lamps and Firedamp Deteci'ors,— Sundry and incidental 
OPERATIONS.— Colliery Explosions— Miscellaneous Questions and answers.— 
SUMMARY OF Report of H.M- Commissioners on accidents in mines. 

“ Eminently suited to the purpose for which it Is intended, Iveing clear Interesting', exhaustive, 
rich in detail, and up to date, giving descriptions of the latest machines ir every department. A 
minhig engineer could scarcely go -wrong •who followed this work.”— CoAVVo- Guardian. 

■‘This is the most complete ‘all-round’ work on coal-mining published in the English 
language. . , , No library of coal-mlntng books is complete without It.” — Crl'icry Engireer 
.(Setartton, Pa.-, U.S.A.)., ■ . 

COLLIERY WORKING A.NP MANAGEMENT. 

Comprising the Duties of a Colliery Manager, the Superintendence and 
Arrange ment of Labour and Wages, and the different Sy'stems of Working 
Coal Seams. By H. F. Bulman, F.G.S., Member of the Institution of 
Mining Engineers, and K, A. S. Kedmayne, M.Sc., F.G.S., Professor of 
Mining in the University of, Birmingham. 450 pp., with 28 Plates and 
other lllujitrations, including Underground Photographs., Medium Svo, cloth. 

\Just puhlished. iVW 1S/0 

" This is, indeed, an admirable Handbook for Colliery Managers, in fact it is an indispensable 
r'.djun'’’t :o a Colliery Manager's education, as well as being a most useful and interesting work 
on the subject for aU who in any way have to do with coal mining,”— Guardian. 
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NOTES AND FORMUL-^ FOR MINING STUDENTS. 

By John Hbeman MerivalEs M,.A .5 Late Professor of Mining in the ^Durham 
College of Science, Newcastle-upon-Tyne. Fourth Edition, Revised: and'; 
Enlarged. By :H. F. Bdlman, A.M.Inst.C.E. Small crown 8vo, cloth.,, 521:6 
** The .author has done his work in a creditable manner,', and. has produced a book that will, 
be of service to students and those who are practicallv cngia^ed in tnining operarions."— 

PHYSICS AND CHEMISTRY OF MINING. 

An Elementary Class-Book for the use of Students preparing for the Board 

of Education and County Council Examinations in Mining, or qualifying for 
Colliery Managers’ Certificates. By T. H. Bvrom, Cheini>t to the Wigan 
Coal and Iron Co., Ltd., &c. With, Illustrations. Crown 8vo, cloth 

i/«sf Published. Set 3 6 

MINING CALCULATIONS. ' ' _ _ 

For the use of Students Preparing for the Examinations for Colliery 
Managers’ Certificates, comprising Numerous Rules and E.xamples in 
A.rithmeliG, Algebra, and Mensuration. By T. A, O’Dohauxje, M.E., F^st- 
class Certificated Colliery Manager. Crown 8vo, cloth , . ■ . ■ , • , 3/6 

COAL ' AND' COAL :MINING, : 

By the late Sir Warington W. Smyth, M.A., F.R.S. Eighth Edition, 
Revised and Extended by T. Forster Brown, Chief Inspector ox the Mmf^ 
of the Crown and of the Duchy of Corinvall. Crotvn 8vo, cloth ^ .3,6 
“ Every portion of the volume appears to have been prepar^ed wiUi muc!t care. Tiie booK wu! 
doubtless interest a veys’ large nuinoer of readers.”— yotirnal. 
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..._TE5AND 

Bt GEORCi® F. Harwjs, F.O.S. With ISIwstmtioRS. Crown ilvo. cloth 2/6 

MIMERAL surveyor and VALUER’S GUIDE. 

Comprising a Treatise on Improved Mining Surveying and the Valuation of 
Mining Properties, with New Traverse Tables. By W. Lintern, C,E., 
Fourth Edition, enlarged. Crown 8vo, cloth . . - . ' . 3/6 

'•Conteifts Biuch. mluabte. iworniat.io3i, 'aBd - is thoroughly trustworthy.”— /«« and Cfial ■ 

' Tmdes : 

TRAVERSE TABLES. 

For use in Mine Surveying. By Lintem, C.E. .With two plates.,, 

SmaH crown. Svo, cloth ■ ■ , . . ... . .. .. 3/0 

SUBTERRANEOUS SURVEYING. 

By T, Fenwick. Also the Method of Conducting Subterraneous Surveys 
without the use of the Magnetic Needle, &c. By T. Baker. Cr.Svo. 2/6 

MINERALOGY, 

Rudimeots of. By A. Ramsay, F.G.S. Fourth Editio-n. Woodcuts and 
Plates. Crown hvo, cloth . . . . . , , . 3/6 

PHYSICAL GEOLOGY, 

Partly based on Maior-General Portlock’s “Rudiments of Geology.” By 
. . Ralph Tate, A. L.S., &c. Woodcuts. Crown 8 vo, cloth . ... 2/0 

HISTORICAL GEOLOGY, 

Partly based on Maior-Gerieral Portlock’s “ Riidimcms.” By Ralph 
' .Tate. .Crown 8 vo, cloth . ,. . . ■ ,■ . ... . . 2/6 

GEOLOGY, 

Physical and Historical Consisting of the above two volumes bound 
together. Crown 8vo, cloth 4/6 

ELECTRICITY. ELECTRICAL 
ENGINEERING, ETC. 

THE ELEMENTS OF ELECTRICAL ENQINEERINO. 

A First Year’s Course for Students. By Tyson Sewell, A, I E.E., Assistant 
Lecturer and Demonstrator in Electrical Engineering at the Polytechnic, 
Regent Street. London. Third Edition, Revised and Enlarged, including an 
Appendix of Questions and Answers. 460 pages, wdth 274 Illustrations. Demy 
8vo, cloth. {Just Fiihlished, Net 7/6 

OHM’S Law.— UNITS Employed in Electkic.*.l engineering. -seriks and 
Parallel Circuits ; current Density and potential drop in the Circuit.— 
The Heating Effect of the Electric Current.— The Magnetic Effect op an 
Electric Current.— The Magnetisation of Iron.— Electro-Chemistry ; Primary 
BATI'ERIES.— accumulators.— indicating INSTRUMENTS AMMETERS, VOLTMETERS, 
Ohmmeters.™ Electricity Supply meters..— measuring instruments, and the 

MEASUREMENT OF ELECTRICAL RESISTANCE. — MEA,SUREMHNT OF POTENTIAL DlF- 

FMRiaNCE, Capacity current Strength, and Permeability.— arc Lamps.— Incan- • 

DS'SCSNT LAMPS, MANUFACTURE AND INSTALLATION ; PHOTOMETRY. — THE CON- 

TtNUOus Current dynamo.— direct curre.nt,m.otors.— alternating Curr.ents, 
—Transformers, altern.ators, Synchronous motors.— polyphase working.— 
appendix op questions and Answers. ■ . ■ , , 

“ An excellent treatise for studeRts of the elementary facts connected with electrical 
MiecirkiaH.' 

“One of the best t)ooks for those commencing the study of electrical engineering. Everj.'- 
thkig is explained in simple language which even a beginner cannot fail to understand.’’— 

** One welcomes this book, which is sound in its treatment, and admirably calculated to give 
students the knowledge and information they most reqidre."— 

ELEMENTARY ELECTRICAL ENQINEERINQ 

In Theory and Practice. A Class-book for Junior and Senior Students, and 
Working Electricians. By J. H, Alexander, M.B., A. I. E.E. With iSx 
Illustrations. Crown 8vo, cloth. {Just Published. Net S!& 

the electrical transmission of energy, 

A Manual for the Design of Electrical Circuits, By Arthur Vaughan 
Abbott' C.E. j Member American Institute of Electrical Engineers, Member 
^American In.stitute of Mining Engineers, Member American Society of Civil 
Engineers, Member American Society of Mechanical Engineers, &c. With 
Ten Folding Diagrams and Sixteen Full-page Engravings. Fourth Edition, 
entirely Re-Writben and Enlarged. Royal 8vo, cloth . . Net 30/0 


ELECTRICITY, ELECTRICAL MmiNBMRmG, 


ELECTRICITY AS APPLIED TO MINING. 

By Arnold Lopton. M.lnst C.E., M.l EE,, late Professor of 

Coal Mining at the Yorkshire College, Victoria University, Mining Engiaeor 
and Colliers’ Manager; G. D. Aspinall Parr. M.I.EE., A.M.I.M.E., 
Associate of tb« Central Technical College, City and Guilds of London, Head ■ 
: of the .Electrical Engineering 'Bepartment,. Yorkshire College, 'Victock 
University; and Herbert Perkin, JM.LM E., Certificaied Colliery Manager, 
.Assistant Lecturer in the Mining Department of .the Yorkshire College, 

: .Victoria University. With about 170 Illustrations Second Edition,' Revised ' 
and Enlarged. Medium 8 v’o, cloth. l/ust Pu/>i:s/uu. AV/ 1 J2/0 

ELECTRIC-WIRING, DIAGRAMS & SWITCH -BOARDS. 

A Work on the Theory and Design of Wiring Circuits. A Practical Gusk for 
Wiremen, Contractors. Engineers, Architects, and others interested in the 
application of Electricity to Illumination and ^power. By Newto.n Harrison, 
Js.E., Instructor in Electrical Engineering in the Newark (U.S.) Technical 
School. With 105 Illustrations. Crown 8 vo, cloth. 

(Just Fui^iiskedi Met BiQ ' 

CONDUCTORS FOR ELECTRICAL DISTRIBUTION. 

Their Materials and .Manufacture, The Calcalafion of CircuitiL 'Pole- Line ^ 
•Construction, Unuerground Yforking, and. other .Uses. '^By F, A..C, P.'a'i.lii«E, 
A.M., D.Sc. ; formerly Professor of Electrical Engineering, Leland S-taaford, 
Jr., University ; M.Amer.I..E.E. Svo, cloth .... , ■ Met 20/0 

CON'DIJCTOF. Materials— .ALLOYF.D ..conductors— MA.NUFACT tJR'E' O'F 'WIK'B— 
WiRE'l’iNisHiNc,— .W ire insulation— Cables— CALCC fLATiON of Circuits— Kelvin’s 

L.AW OF ECONOai'Y IN' CO'ND'UCTORS— MULTIFLE ARC DISTRIBUTION— ALTERNATING 
CUR,R,ENT CALCULATIO.N— OVERHEAD LINES— POLE LINE— LINE lNSU,LAT‘OftS— UNDSR- 
GROUND CONDUCTOkS. 

DYNAMO ELECTRIC .MACHINERY; its- CONSTRUC-' ■ 

TiON, DESJGN, and OPERATION. 

By Samuel Sheldon, .M., Ph.D., Professor of Physics and Electrical Engi- 
neering at the Polytechnic Institute of Brooklyn, assisted by H. Mason, B.S. 
In tiifO voluviK^ sold separately, as foliow& 

Vol. I.—DIRECT CURRENT MACHINES. Fifth Edition, Revised.' Large 
crown Svo, 2 S 0 pages, with 200 I IlusDations . . Met 112/0 

Vol. II.-ALTERNATING CURRENT MACHINES, Large crown Svo. 260 

pages, with 184 Illustrations Met 1J2;/0 

DesijDted as Text-books for use in Technical rvduc.iticnal Institutions, and by Engineers 
whose work includes the handling of Direct nnti Alternating Current Matiunes rcispextively, and 
for Students proficient in rn.'ithcinatics. 

DYNAMO, MOTOR AND SWITCHBOARD CIRCUITS 

FOR ELECTRICAL ENOINEERS. 

A Practical Book dealing with the subject of Direct, Alternating and Poly- 
phase Currents. By William R. Bowker, C.E., M.E., E.E., Consulting 

Tramway Engineer. Svo, cloth Net SIQ 

“Mr. Bcnvker’b book consists chiefly of UMgranis of connections, with shoit expknatory 
notes, there are over 100 diagrams, and the cases considered cover all tlie more important circuits, 
whether in direct current, single-phase or polyphase work,”— Aa/iire, 

ARMATURE WINDINGS op DIRECT ^ CURRENT DYNMOS. 

Extension and Application of a Genera! Winding Rule. By K. Abnold, 
Translated from the German by F.B. De Gress. 8vo, cloth . Met tJ2S/0 

POWER TRANSMITTED BY ELECTRICITY, 

And applied by the Electric Motor, including Electric Railway Construction, 
By P. Atkinson, ^ A. M., Ph.D.^ Third Efition, Fully Revised, and New 
Matter axided. With 94 Illustrations. Crown Svo, cloth . . Met &i0 

THE MANAGEMENT OF DYNAMOS. 

A Handybook of Theory and Practice fw the Use of Mechaiacs, Engmem, 
Students, and others in Charge of Dynamos, By G. W. L.i;MMis-pAr»RSON. 

Third Edition, Revised. Crown Svo. cloth i4''6 

“ The subject is treated in a manner whicb any intelligent man who is, fit to be with 

charge of an engine .siiould be able to imdetstanii. it is a useful book to all who make, tend, or 
employ electric machinery."— 
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./■'PYNAMO^ CONSTRUCTION. ' 

A Practical Handbook for the Use of Engineer-Constructors' 'and ..Electricians. 
in-Cbarge. By J. W. Urqghart. Second Edition, Enlarged, with 114 
Illustrations. Crown 8vo, cloth . . * . ... . 7/6 

HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs. Containing Illustrations and Detailed 
Instructions for Constructing a Small^ Dynamo to Produce the Electric Light. 
By Alfred Crofts. Seventh Edition. Crown 8vo, cloth . . . 2/0 

WIRELESS TELEGRAPHY; 

Its Origins, Developrnent, Inventions, and Apparatus. By Charles Henry 
Sewall. With 85 Diagrams and Illustrations. 8 vo, cloth , JVei 10/6 

SUBMARINE TELEaRAPHS. 

Their History, Construction, and Working. Founded in part on WOnschen- 
dokpf’s “Traits de Ttildgraphie Sous-Marine," and Comoiled from Authorita- 
tive and Exclusive Sources. By Charles Bright, F.R.S.E., A.M.Inst.C.E., 
M.I.E.E. 780 pp., fully Illustrated, including Maps and Folding Plates. 

Royal 8vo, cloth . . Met 3 s, 

“ Tms admirable volume must, for xtumy years to come, hold the position of the English 
classic on submarine telegraphy."— 

ELECTRICAL AND MAGNETIC CALCULATIONS. 

For the Use of Electrical Engineers and Artisans, Teachers, Students, and all 
others interested in the Theory and Application of Electricity and Magnetism. 
By Prof. A, A. Atkinson, Ohio University. Grown 8vo, cloth Net BIO 
“To teachers and those who already possess a fair knowledge of their subject we can recom- 
mend thus Ixtok as being useful to consult when requiring data or fonnute which it is neither con- 
venient nor necessary to retain by memory."— The Blectriciun, 

THE STANDARD ELECTRICAL DICTIONARY. 

A P^ular Encyclops^ia of Words and Terms Used in the Practice of Electrical 
Engineering. Containing upwards of 3,000 definitions. By T. O’CowfOR 
Sloane, A.M., Ph.D. Third Edition, with Appendix. Crown Svo, 6 qo pp., 
390 Illustrations, cloth . . . . . . . . . Met 7 IQ 

“The work has many attractive features in it, and is, beyond doubt, a well put together and 
useful publication. The amount of ground covered may be gathered from the fact that in the index 
about 5,000 references will be {ound^’--^ElectHcat Review. 

ELECTRIC LIGHTING (ELEMENTARY PRINCIPLES OF). 

By Alan A. Campbell Swinton, M.InstC.E., M.I.E.E. Sixth Edition, 
With 16 Illustrations. Crown Svo, cloth . . . . . • . 1/6 

ELECTRIC LIGHT. 

Its Production and Use, Embodying Plain Directions for the Treatment of 
D3maino-Electric Machines, Batteries, Accumulators, and Electric Lamps. 
By J. W. Urquhart, C.E. Seventh Edition. Crown Svo, cloth . 7/6 
“The whole ground of electric lighting is more or less covered and explained in a very clear 
and concise manner."— iSilemxVaf 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

A Practical Handbook on the Erection and Running of Small Installations, 
with Particulars of the Ccxst of Plant and Working. By J. H. Knight. 
Fourth Edition, Revised. Crown Svo, wrapper . - . . . 1/0 

ELECTRIC LIGHT FirriNG. 

A Handbook for Working Electrical Engineers, embodying Practical Notes on 
Installation Management. By J. W. Urquhart. With numerous Illustra- 
tions, Fourth Edition, Revised, Crown Svo, cloth. . . . . S /0 

“ This volume deals with the mechanics of electric lighting, and is addressed to men who 
are already engaged in the work, or are training for it. The work traverses a great deal of ground, 
and nxay be read as a sequel to the author’s usefiil work on ‘Electric Light’’’— 

ELECTRIC SHIP-LIGHTING. 

A Handbook on the Practical Fittin]^ and Running of Ships’ Electrical Plant. 
For the Use of Shipowners and Builders, Marine Electricians, and Seagoing 
Engineers-in-Charge. By J, W. UrQuhart, C.E. Crown Svo, cloth 7/6 
“ Mr. Urquhart is to be Highly complimented for placing such a valuable work at the service 
of marine electricians. ’’—rAr 

DYNAMIC ELECTRICITY AND MAGNETISM. 

By Philip Atkinson, A.M., Ph.D., Author of “Elements of Static 
« Electricity,’* &c. Crown Svo, 417 pp., with lao Illustrations, cloth . * 10/6 

TTHE STUDENrS TEXT-BOOK OF ELECTRICITY* 

By H- M. Noad, F-R.S. 650 pp*, with 470 Illustrations. Crown Svo, cloth. 
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ARCHITECTURE, BUILDING, ETC. 


PORTFOLIO OF MEASURED DRAWINQS. 

Issued by the School of Architec-ure^ of the University of Liverpool. To be 
piibli-shed annually under the direction of Professor C. H. Reilly, Con- 
taininj^ measured drawings__ (including detailed^ drawings and contours of 
mouldings) of notable buildings in Great Britain and Irclandj and on the 
Continent. . ^ 

Each volume will be produced in folio, with about 30 full-page plaies and 
descriptive letterpress. 

Vo!, I, contains a c<.iniplete External Survey of llie folkavang 'bulldinjjr* with detail drawings 
to a large scale THE TuWN HALL, LIVERPOOL, ? PLATES.— THE PALACE itU 'IHE I'E 1 IT 

Trianon, Versailles, s Platf.s.— The. Palace of the Grand Trlanon, Versailles, 
4 Plates.— The Custu.m House, Dublin, 4 Plates.—The OKANGrtRy, KuNsiNr/roN 
palace, 3 PL.Vi'ES.— THE SENATE HOUSE, CAMBRIDGE, 3 PLATES.— THE HoUSR OF 
pRtjViDENVE, Dingle: Lane, Liverpool, i plate.— i.odge to the House of Proat- 
DENCE, £ PLATE.— Main Doorway under Colonnade, St. George's H.^ll, liver oa n,, 
I Plate.— Jacobean oak Cni-vuvEY Piece, Hall-P-tp’-^Vood museum, Eljlto.s, i plate. 
Either loose in a cloth Portfolio or bound in cloth. AVzf 21 /O 

SPECIFICATIONS IN DETAIL. 

By Frank W. Macey, Architect, Author of “Conditions of Contract." 
Second Edition, Revised and Enlarged, containing 644 pp., and 2 j0«;m IHu-stra* 

tions. Royal 8vo, cloth . . 21 10 

SU.M.MARV OK CONTENTS;— General Notes.— Specificakon of Works and 
List of General conditions.— Prellminary items (including shoeing and 
HOUSE BKEAKER).— drainage (INCLUDING RAIN-WATHR WELLS AND REPORTS),— 
Excavator (including Concrete Floors, roofs, stairs and walls) — 
Pavior.— Bricklayer {including Flintwork, River and other Walling, spring- 
water Wells, Storage Tanks, Fountains, Filters, terra Cotta and Faie.nce).— 

Mason Carpenter, Joiner and ironmonger (including Fencing and Piling}.— 

Smith and Founder (including Heating, Fire piydrants, stable and cow-house 
Fittings).— Slater (including slate Mason).— Tiler.— Stone Tilhr.-Shinglkr.— 
Thatcher. — plumber (lncluoing hot-water work). — zincworker, — Copper- 
smith. — Plasterer. — Gasfitter. — bellhangbr. — Glazier. — Painter, — Paper 
HANGER. — General Repairs and alterations. —Ventilation. — Road-making, — 
Electric Light.— index. 

“ We strongly advise ever>^ student to purchase the volunse and carefully study it, while to the 
older practitioner we wouhl say, have it by you as a most useful work of reference.’"— 

Assxmtton Notes. 

LOCKWOOD’S BUILDER’S PRICE BOOK for 1906. 

A Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. . Re-constnicted,. .Re-written, and , 
Greatly Enlarged. By Francis T. W. Miller. Soo cio.seiy-printed pages, 
crown Svo, cloth. {/ust Puhlished 4/0 

"An excellent book of reference. 

"Comprehensive, reBaWe, well arranged, legible and well botmd."— Arumeci, : 

PRACTICAL BUILDINO CONSTRUCTION. 

A Handbook for .Students Preparii^ for Exammations, and a:. Book .of. 

' Reference for Persons - Engag-ed in Building.. By JO.MN Farmbll A.L.LEH, , 
Surveyor, L^tuxer on Building Construction at the ^Durham College of 
Science, Newcastle-on-Tyne. Fourth Edition, Revised and Enlarged. 
Medium, Svo, 570 pp., with over 1,000 Illustrations, cloth . . N'ei'jiO 

" The author depeaads nearly as much oa his diagrams as on his type. The p«.g» saa;«« 
the hand of a man of experience in building- operations— and the volume must be a ttessiuf to 
.'. '..many. teachers as. welfas to. students,.*— 

A HANDBOOK ON REINFORCED CONCRETE. 

For Architects, Engineers and Contractors. By F. D. Warksn, Massa- 
chusetts Institute of Technology, with Illustrations, 071 pages. Crown 0 vo. 
cloth/ [Just published. Net 10/6 

Extract from Preface. 

Tae book is divided into four parts. Part I. givrs a general bot concise nJsumd of the subjett 
from a pracric.il standpoint, bringing out srme of the difficuitie.s met with m practice^a-nd 
suggesting remedies. Under Part 11 . is compiled a series of tests justifyiw me u.se of vaftom 
constants and cu-elricients in {>repar 5 ng' the taTbl©.s under P.Trt III. Fart HI. contatns a senes of 
Tables from which it is tioped the clfssgner may obtain all necessary inf nnutiou to meet the mure 
com-non cases in practice. Part IV. treats of the design of trussed roofs fro.n a practical standpoint. 
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CMOSBf LmKWOOD ^ SOWS CATALOGUE, 


SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. _ 

A G»ide to the Architect, Engineer, Surveyor, and Builder. Upon the Basis 
of the Work by A. Baktholomew, Revised, by F» Rckjers. 8 vo, cloth 1 6/0 
. “ toe of tbe books with wWch every young architect must be equipped”— Ar^Mi^ 

SCIENCE OF BUILDINQ : 

An Eleinentar>‘ Treatise on the Principles of Construction. By E. Wynd- 
HAM Takn, MIA. Lond. Fourth Edition. Crown 8 vo, cloth . . 3/6 

ART OP BUILDINQ, 

Rudiments of. General Principles of Construction, Character, Strength, 
and Use of Materials,, Preparation of Specifications and Estimates, &c. 
By Edward Dobson, M.Inst.C.E. Fifteenth Edition, revised by J. P. 
Allen, Lecturer on Building Construction at the Durham College of 
• Science, Grown 8 vo, cloth . . .... , . . , . . , . 2/0. 

“ A good tiook for practical knowledge, and about the best to be obtained.” — Building- News. 

BOOK ON BUILDING, 

Civil and Ecclesiastical. By Sir Edmund Beckett, Bart., LL.D. Second 
Edition. Crown 8 vo, cloth . . . . ... . . 4/6 

“ A book which is always aj/msijjg and nearly always instructive.”— 

BUILDINQ ESTATES; 

A Treatise on the Development, Sale, Purchase, and Management of 
Bsulding Land. By F. Maitland. ...Fourth Edition. Crown Svo, cloth 2/0 
“This book should undoubtedly l>e added to the library of every professional man dealing 

with buikiliTtg laftd. . 

COTTAGE BUILDING. 

By C. Bruce Allen. Twelfth Edition, with Chapter on Economic 
Cottages for Allotments by E. E. Allen, C.E, Crown bvo, cloth . 2/0 

DWELLING-HOUSES, 

Erection of, illustrated by a Perspective View, Plans, Elevations, and 
Sections of a Pair of Villas, with the Specification, Quantities, and Estimates. 
By S. H. Bruoks. Crown 8 vo, cloth . , 1 . . . . 2/6 

FARM BUILDINGS: 

Their Arrangement and Construction, with Plans and Estimates. By Pro- 
fessor J. Scott. Crown Svo, cloth . . ... . 2/0 

'* No one who is called upon to design farm buildings can afford to be without this work." — 
Builder. 

SHORING, .. . 

And its Application. By G. H. Blagrove. Crown Svo, cloth , .1/6 

“ "We recommend this valuable treatise to all students.’—A’KJVct'rw.s News, 

ARCHES, PIERS, BUTTRESSES. 

By William Bland. Crown Svo, cloth 1/6 

PRACTICAL BRICKLAYING. 

General Principles of Bricklaying; Arch Drawdiig, Cutting, and Setting, 
Pointing; Paving, Tiling, &c. By Adam Ham.mo.nd, With 68 Woodcuts. 
Crown Svo., cloth . . . . . . . . . . . 1/6 

The young bricklayer will find it inflnitelj'- valuable to him.”-- GVaJCifri'' Herald. 

ART OP PRACTICAL BRICK-CUTTINQ AND SETTINQ. 

By .\dam Hammond. With 90 Engravings. Crown Svo, cloth . 1/6 

BRICKWORK: 

Embodying the General and Higher Principles of Bricklaying, Cutting and 
Setting; with the Application of Geometry to Roof Tiling, &c. By F. 
Walkl:r. Crown Svo, cloth , . . . . . . ..1/6 

*‘Containh all tliat a student needs to leam from \>QQYs.''—Bicilding News, 

BRICKS AND TILES, 

Rudimentary Treatise on the Manufacture of. Containing an Outline of 
• the Principles of Brickinaking. By E, Dobso.n, M.R.LB.A. Addition.s by 
C. Tomlinson, F.R.S. Illustrated. Crown Svo, cloth . . . 3/0 

“ The best handbook on the subject. We can recommend it as a good investment.” —Braider, 
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PRACTICAL BRICK AND TILE BOOK. 

Comprising : Brick and Tile Making, by E. Dobson, M.Inst.C.E. ; Practical 

Bricklaying by A. Hammond, Brick-Cutting and Scttting, bv A. Hammond. 
550 pp., with 270 Illustrations, strongly half 'bound , ' . . 0/0 

PRACTICAL MASONRY. 

A Guide to the ^Ait of Stone Cutting. Comprising the Construction vSetting- 
, Out, and. Working, of Stairs, Circular Work, Arches, Niches, 0 om«s, Pendeii" 
lives, Vaults, Tracery Windows, &c. ;■ to which are. added Supplements 
, relating, to Masonry -Estimating and Quantity Surveying, .and to Building 
,, . Slones, and Marbles, and a Glossary of Terms. For the Use o-f Students, 
Masons,, and Craftsmen. By W. R. Purchase, Building Ins|>ector to the 
Borough of Hove. Fifth Edition, Enlarged. Royal 8vo, 226 pp., with 52 
.Plates, comprising over 400 Biagrams, doth . . Wr/ 'T/g . 

“ The book is. a piracticai treatise. Most of the examples . ijiTen are from actual work 
carried out. It should be found of general utUlty to architectural studeaits mid others, as well as to 
, those to whom it Is.snecialiv addressed 0/the Rt^t InsUhOe o/BriMsk Artkmm, ' ' 

MASONRY AND STONECUTTING, 

The Principles of Masonic Projection, and their Application to Construc- 
tion. By E. Dobson, M.R.LB.A. Crown Bvo, cloth .... 2 /S 

MODERN LIGHTNING CONDUCTORS. 

An Illustrated Supplement to the Report of the Lightning Research Com- 
mittee of 1905, with Not«s as to the Methods of Protection, and Specifica- 
tions. By Killingworth PIedges, M.Inst.C.E,, M.I.E.E., Honorary 
Secretary to the Lightning Research Committee, Author of •‘American 
Street Railways." Medium 8vo, cloth. Published. Net 6/0 

“ The illustrations are very interesting .and give one a clear idea of what is likely tu happen 
when a building is struck by iigntning. Mr. Hedges’ suggestions of possible reastms why cer!.'iin 

E rotected buildings were struck are instructive. He also explains the modern nietliods of fitting 
uildings with lightning conductors. To the ordi miry reader ihe book will be of interest, and to 
anyone who has to design a system for protecting .a building from lightning stroke.s it will be 
helpful, ’’--jffMiVti'irr. 

“ The damage done by lightning to various buildings throughout the coiintry i.s shown by 
sketches and phortigraphs whicli make the patii of the lightning clear. In tiie liook will }>e found 
the suggestions and rules of the Research Coniniittee, which were drawn up after a consideration 
of the reports on a large number of lightning strokes. These are commented on by the author, 
who gives also some specifications which will guide surveyors and arciiitects in the right 
direction. . , , The information given in the volume is most valuable.”— A/rcr war/ 

MODERN PLUMBING, STEAM AND HOT WATER 

HEATING. 

A Work for the Plumber, the Heating Engineer, the Architect, and the Builder. 
By J. J- Lawler. With 284 Illustrations. 410, cloth . . iVkf 21 /** 

PLUMBING : 

A Text-Book to the Practice of the Art or Craft of the Plumber. With 
Chapters upon House Drainage and Ventilation, By Wm. Paton Buchan. 
Ninth Edition, with 512 Illustration-s. Crown Bvo, cloth . . . 3/6 

“ A text-book which may be safely put into the hands of every young plumber, and vrhlch 
will also be found useful by architects ana medical professors.*’— jJwrYr/cr. 

HEATING BY HOT WATER, 

VENTILATION AND HOT WATER SUPPLY. 

By Walter Jones, M.LM.E. 360 pages, with 140 Illustrations, Medium 


8 vo, cloth ' Met 0/0 

THE PRACTICAL PLASTERER; 

A Compendium of Plain and Ornamental Plaster Work, By W. Kemp, 
Crown 8vo, cloth . 2/0 


CONCRETE: ITS NATURE AND USES. 

A Book for Architects, Builders, Contractors, and Clerks of Works. By 
G. L. Sutcliffe,^ A.R.LB.A, i^ond Edition, Revised and Enlarged, 
pp., with Illustrations. Crown Svo, cloth. {/test Published, Met 0/0 

** The nmnuid fills a tang-lek gap. It Is car«^ and exhaaistive ; equ»% useful as a trtudwst'® 
Ifukte and an aw^tect’s book of ^the ImtiPHte a/BrtUsk ArtMUOs- 
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PORTLAND CEMENT FOR Edition. Revised and 

By the late ^f^RV Crown 8vo, cloth . .3/0 

a^-^1 — ■■“ •“ " 

UMErCEMENTS, MORTARS, CONCRETES. MASTICS, 

PLASTERINQ. «c- pjj. Edition. Crown 8vo, cloth . 1 /6 

«r«,PINrAND vIlUINQ ARTIFICERS’ WORK 

'”®lSdent'sGuide to the^t.ti« 

and Solidities. Ongtnally ^ ^ Crown Svo, cloth. 7.<6 

oti^NTmES AND MEASUREME^ 

^vorh. By A. C. Bs.roj,, 

Surveyor. Crown 8™, cloth ^ cteks."-£.i.'»A MnMc. 

-TWsbra.ki,mtonsaWcWbu ESTIMATOR. 

TECHNICAL GUIDE, Directions for Mei^uring 


COMPLETE MEASURER; Timber, and Stone. By 

rr,;;:? " 

THE HOUSE-OWNER’S EST11»A-^|__ ^ ^ 

Or What will it *^ 0 ®^ to Build, Aker, ^ g Surveyor and Builder. By 

HANDBOOK OF HOUSE PROPER ^ 

A Popular and Practical ^ inrladine Dilapidations and Fixtures ; 

pulsoiT Sale of Housis and ^d,. mclud^J^^^^.^P ^ 

riaht^ur^ D^^^ivri't. By E. L;’TAtiBncit, Archite« and Surveycg 
Seventh Edition., i2mo, doth • * ,* 

Ferguson. Third Edition 8vo, ‘ j with.”- 

.■ItisaiemosttatemgltooDhe t^te^Ais ffl-trealed sabject 
E INGRESS BEL.I.., ESQ., m the if. Jaurna.. 

a™«.SSS™ « B. =■ rgs 

Crown 8vo, cloth . 

.rar... « 
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THE MECHANICS OF ARCHITECTURE. 

A Treatise on Applied Mechanics, espedally Adapt^ to the Use of Architects 
By_^E. W. Tarn, M.A., Author of "The Science of Building,'’’ &c. Second 
Edition, Enlarged, Illustrated with 1*5 Diagrams. Crown 8 vo, cloth 7 
„ “ The book is a very useful and heipftil manual of arcbitecmraliQeclmuics."--5«#<i«*'. , 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Bein^ a Series' of .Designs lor Villa Residences in various Styles. .With 
Outline Specifications and Hlstimates. By C. Wickes, 

“The Spires and Towers of England,” See. 61 Plates, 

■ ■ edges ... ... . ' . .. 

DECORATIVE PART OF CIVIL ARCHITECTURE. 

... By Sir William Chambers, F.R.S.' With Portrait, Illustrations, Notes, and 
an Examination of Grecian Aschitectosm, by Joseph . Gwi.lt, F.S.A. 
'Revised, and. Edited by .W. H. Leeds. 66 . Plates, 4 to, cloth' . . SI/0 

HINTS TO YOUNG ARCHITECTS. 

By George Wightwick, Architect, Author of “The Palace of Architec- 
ture,” &c., &c. Sixth Edition, revised and enlarged by G. Huskisson 

Guillaume, Architect. Crown 8 vo, cloth 3/6 

.. “'Oiiglit to be considered as ne'cessary. a. purchase as of :.' 

THE ARCHITECrS GUIDE. 

Being a Text-book of Useful Information for Architects, Engineers, Surveyors, 
Contractors, Clerks of Works, &c. By F. Rogers. Crown Svo. . 3/6 

ARCHITECTURE— ORDERS. 

The Orders and their jEstbetic Principles. By W. H. LuEDri. Cr. Svo. 1 

ARCHITECTURE— STYLES. 

The History and Description of the Styles of Architecture of Various 
Countries, from the Earliest to the Present Period. By T. Talbot 
F.R.I.B.A., &c. Illustrated. Crown Svo, cloth ..... 
“Orders and Styles of Architecture,” f» Oiw Fo/. . 

ARCHITECTURE -^DESIGN. ' 

The Principles of Design in Architecture, as deducible from Nature and 
exemplified in the Works of the Greek and Gothic Architects. By Enw. 
L. Garbett, Architect. Crown Svo, cloth ...... 2/6 

“ We know no work ihat we would sooner recommend to an attentive reader desirous lo 
obtain clear views of the nature of architectural art. The book is a valuable one."— 

The three prccedinj^ Works in One handsome VoL, halJ~ho%md, entitled 

“ Modern . Architecture,”': 6/0- ' 

ARCHITECTURAL MODELLING IN PAPER, 

The Art of. By T. A. Richardson. Crown 8 vo, cloth . . *1/6 

“ A valuable aid to tlie practice of architectural modelling .”— Weekly liefisrier. 

VITRUVIUS — THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLUO. , , , „ , 

In Ten Books. Translated from the Latin by J. Gwilt. With 23 

Crown Svo, cloth 6/0 

N.B.—This is the only Edition of Vitruvius pfomrable at a moderufe pfke. 

GRECIAN ARCHITECTURE, , . ^ ^ ^ 

An Inquiry into the Principles of Beauty in ; with an Historical View of the 
Rise and Progress of the Art in Greece. By the Eari. of Aberdeen ^ /O 
*4;*' The tuDO ptecedim^ Works m One handsome -Volume, half-bound, ■mUUed^ 
Ancient A.rc.hitecturb,”. ^ w ; 6/0- : 

ACOUSTICS OF PUBLIC ..BUlLOIN05r:v^ 

The Laws of Sound as applied to the Arrangement 
Professor T. Roger Smith, F.E.IJB.A- New Edition, 
numerous Illustrations, Crown Svo, cloth .... 

LrlOHT * 

An introduction to the Science of Optics. Designed for the Use of St^ents 
of Architecture, Engineering, and other Applied Sciences. By E, W . i ark, 
■ : ■ ''M.Ai 'Crown 8 vo, cloth 
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SANITATION AND WATER SUPPLY. 

THE HEALTH OFFICER’S POCKET-BOOK. 

A fiiiJfii- rn *?anttarv Practice and Law, For Medical Officers of Health, 

copf fot tefwnce:'~~SamMry y'mrnai. 

THE WATER SUPPLY OF TOWNS AND THE CON- 

■ STROCTION OF WATER-WORKS. ^ ^ 

By ?eofe.-^sor W. K. Burton, A. M. Inst. C.E. Second Edition, Revised 
and Extended. Royal 8 vo, cloth. (See page i 2 .) . . . . £1 Ss. 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By W.I.L.AM Humbbs, A.M.Inst.C.E., and M.Inst.M.E ^P- 
bound morocco. (See page i2.) ...... *.e» OS. 

WATER AND ITS PURIFICATION. . , , 

A Handbook for the Use of Local Authorities, Sanitary Offiwrs, and others 
Water Supply. By S. Rideal, D.Sc. Lond.,,F.LC. Second 
Editioi, Revised, with Additions, including numerous Illustrations 
Large Crown 8 vo, cloth . • * • • • • * 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Water- 
works for Small Country Districts. By Allan Grkbnwkll, A.M.I.C.E^ 
andW. T. Curry, A.M,LC.E. Revised Edition. Crown 8 vo, cloth 5/0 

WATER ENGINEERING. 

A Practical Treatise on the Measurement, Storage, Conveyance,^ 

tion Water for the Supply of Towns. By C. Slagg, A.M.Inst.C.E. 7/6 

THE PURIFICATION OF SEWAQE. 

Being a Brief Account of the Scientific Principles of Se»a^ Itoifimion, and 
their Practical Application. By Sidney Barwise, M.D, (^nd.), » 

M.R.C,S-, D.P.H. (Camb.), Fellow of the Sanit^y Instiiute, Mescal Officer 
of Heaitb to the Derbyshire County Council. Second Ediuon, Revised and 
Enlarged, with an Appendix on the Analysis (^Sewage and Effluents. 

With numerous Illustrations and Diagrams. Demy 8 vo, cloth. /Vet 1 0/Q 

cttnear * Bv rnMTRNT*; ' — • SF WAGE ! ITS NATURE AND COMPOSITION. THE 

rwP^MIS?»Y OF SEWAOT iwIllWlES OT AND THE CHANGES IT UNDERGOES.-^ 

INVOLVED IN THE OXIDATION OF SEWACE.-ARI PRWESSES OF PU^FICATION. 

AUTOMATIC Distributors and special Filters.— Particulars 

ji,r"0 SCHEMES REOUIRED BY L.OCAL GOVERNMENT BOARD. USEFUL 

f.^WAGE IHbPOSAL bCHBM^ SEWAGE ANALYSIS.-STANDAHD 

AMMONIA.— Nitrogen as nitrates.— ikcubai ok Tesi, Oxygen absorbed, lo 
Convert Grains per Gallon 'lo Parts per ioo,oao. ^ 

‘•The book will be of use to those who are responsible for directing and advising on the 
treatment of se wngc. The mforaiation furnished, as a whole, is reasonably accurate ana up-to-date. 

SANITARY WORK IN SMALL TOWNS AND VILLAGES. 

By Charles Slagg, A.M.Inst.C.E. Third Edition, Enlarged. Cr^n 
Bvo, doth ' • 'P 

•‘This is a very useful book. There is a great deal of work ^ 

smaller towns and villages, and this little volume will help those who are willing to do it. ^Bmlder. 

VEI^TILATION: ^ ^ 

A Text-Book to the Practice of the Art of VentilatingiBuildings. By P. 
Buchan. With 170 illustrations. Crown 8 vo, cloth .... a/O 



CAEPBNTSY, TtMBBR, &-c. 


CARPENTRY, TIMBER, ETC. 


PRACTICAL FORESTRY. 

And its Bearing on the Improvement of Estates. By Charles E. Curtis, 
F.S.L, Professor of Forestry, Field Engineering, and General E-state 
Management, at the College of Agriculture, Downton. Second Edition. 

Revis^. Crown 8vo, cloth . . 3/jS 

. PREFATORY, REM.ARKS. — OBJECTS OP PLANTING. — CHOICE OF A PORESTSE. 
Choice of soil and Site.-Laying Out of Land for plantations. -preparation 

OF THE GROUND FOR PLANTING. -DRAINAGE.— PLANTING.— DISTANCES AND DiSTRD 

BUTioN OF Trees in Plantations.— Trees and ground Game— attention after 
' PLANTING.— Thinning of Plantations — pruning of forest T.rb.es.— Realizatiop,. 
—Methods of Sale.— Measurement of timber.— measurement and Valuation 
OF LARCH Plantation— FIRE Linhs.— Cost of Planting. 

" Mr- Curtis has in the course of a series of short 
tion of a useful and practical character on the planting 
IllustraUd CarptnUr and Builder^ 

WOODWORKING MACHINERY. 

Its Rise, Progress, and Construction. W 
Mills and the Economical Conversion of 
of Recent Designs by leading English, 

M. Powis Bale, M.lnst.C.E., M. 
with large Additions, large crown 8yo, 

"Mr Bale Is evidently an expert on the subject,, and he has collected so much infonnation 
that his book is all-sufficient for l>uilders and others engaged in the conversion of timber."— ..4 rcAiAir/, 
"The most comprehensive compendium of wood-wotldng machinery we have seen. The 
author is a thorough master of his subject. "—Building Newt. 

SAW MILLS. 

Their Arrangement and Management, and the Economical Conversion of 
Timber. By M. Powis Bale, M.I.Mecb.E. Third Edition, 

Revised. Crown 8vo, cloth. .... . . ... 1 0/@ 

“ The administration of a large sawing jestabilshmmit is discussed, and the subject examined 
from a financial standpoint. H«mce the sism, shape, mrder, smd disposition of saw miife and the Kke 
are gone into in detail, and the course of the timber is traced from its reception to its defivery in its 
converted state. We could not desire a more complete or practicsd treatise."— 

THE ELEMENTARY PRINCIPLED OF CARPENTRY. 

A Treatise on the Pressure and Equilibrium of Timber Framing, the Resistance 
of Timber, and the Construction of Floors, Arches. Bridges, Roofs, Uniting 
Iron and Stone with Timber, &c. To which is added an Essay on the Nature 
and Properties of Timber, &c., with Descriptions of the kinds of Wood 
in Building; also numerous Tables of the bantlings of Timber foa- differenl 
purposes, the Specific Gravities of Material^ &c. By Thomas T redgold, C.E. 
With an Appiendix of Specimens of Various Roofs of iron and Stone, Illus- 
trated. Seventh Edition, thoroughly Revised and considerably Enlarged by 
E- WvNDHAM Tarn, M.A., Author of “The Science of Building,” &c. 
With 6i Plates, Portrait of the Author, and several Woodcuts. In One large 
Vol., 4to, cloth 4£1 5 s. 

" Ought to be in every architect’s and every builder’s library."— 

"A work whose monumental excellence must commend it wherever 
concerned. The author's principles are rather confirmed titan impaired by tir 
plates are of great intrinsic value.”— News, 

THE CARPENTER^S GUIDE. 

Or, Book of Lines for Carpenters ; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carberitry. Founded on the late Fete® 
Nicholson’s standard work. A New Edition, Revised by Arthur Ashpitel, 
F.S.A. Tegethor with Practical Rules on Drawing, by George Pynie. 
'V,,./. ■■ Wi&' 74;Piat!ttS,^4m,-dioth ^ .."■.'JSl'l'; liu- 

CARPENTRY AND JOINERY-- ^ _ ' 

The Elementary Principles of Carpentry. Chiefly composed from the 
Standard Work of T. Tkedgold. With Additions and a Treatise on 
Joinery by E. W. Tarn, M.A. Eighth Edition. Crown 8vo, cloth ^/S 
Atlas of 35 Plates to accompany and illustrate the foregoing book 
With' Descriptive Detterpress.' Ato . ; ■ . 

" These two volumes form a complete treasury of carpentry and joinery 
the hands of every carpenter and joiner in the Emigre."— /n»«. 
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ROOF CARPENTRY: 

Practical Lessons in the Framing of Wood Roofs. For the use of Worldng 
Carpenters. By Geo. Colungs. Crown 8 vo, cloth .... 2/0 

CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A practical Treatise on Circular Work of Single and Double Curvatur^ 
By George Coelings, Fourth Edition. Crown 8 vo, cloth . . 2/0 

“ Cheap in price, clear in definition, and practical in the examples selected.”~^'7<*&r. 

HANDRAILING COMPLETE IN EIGHT LESSONS. 

On the Sqnare-Cm System. By J. S. Goldthorp, Teacher of Geometry 
and Building Construction at the Halifax Mechanics Institute. With ungM 
Plates and over 150 Practical Exercises. 4 to, cloth . . • . 3/0 

“Likely to be of considerable value to joiners and others who take a pride in w«)rk. 

The arrangement of the book Is excellent.. We heartily commend it to teachers and students. — 

. Jmrfuil. 

PRACTICAL TREATISE ON HANDRAILINO: 

Showing New and Simple Methods. By Geo. Collings. Third Edition, 

including a Treatise on Stairbuilding, Crown Svo, cioth . . . 2/0 

“ Of practical utility in the execution of this difficult branch of joinery’’.”— ihcK/fi&y. 

THE CABINET-MAKER’S GUIDE TO THE ENTIRE 

CONSTRUCTION OP CABINET WORK. . ^ . 

By Richard Bitmeau. Illustrated with Plans, Sections and Workt^ 
Drawings. Crown 8vo, cloth , . . . . . - • • Se/S 

THE JOINTS MADE AND USED BY BUILDERS. 

By W. J. Christy. With 160 Woodcuts. Crown 8 vo, cloth . . 3/0 

“ The work is deserving’ of iiigh commendation.” — Btiilder. 

TIMBER IMPORTER’S, TIMBER MERCHANT’S, AND 

BUILDER^S STANDARD GUIDE. 

By R. E. Grandy. Crown 8 vo, cloth 2/U 

“ Everything it pretends to be : built up gradually, it leads one from a forest to a treenail, and 
throw.s in, as a makeweight, a host of material concerning bricks, columns, cistern^, «kc. —hn^k 
Mechanic. 

TIMBER MERCHANT’S and BUILDER’S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measure 
ment of Deals and Battens, of all sizes, and other Useful Tables for tl^ use of 
Timber Merchants and Builders. By William Dowsing. Fifth 

Revised and Corrected. Crown Svo, cloth 3/0 

“ We are glad to see a fourth edition of these admirable tables, which for correctness and 
staipKcity of arrangement leave nothing to be desired:' -^Timber Trades yotrrnal. 

THE PRACTICAL TIMBER MERCHANT. 

Being a Guide for the Use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the Timl^r Trade, 
Marlsi of Wood, Essay on the Strength of Timber, Remarks on the Growth of 
Timber, &c. By W. Richardson. Second Edition. Fcap. Svo, cloth . 3/6 
“ This handy manual contains much valuable information for the use of timber merchants, 
buUders, foresters, and aU others connected with the growth, sale, and manufacture of timber. — 
ycmmalc^ Forestry. 

PACKING-CASE TABLES. „ , . ^ , . 

Showing the number of Superficial Feet in Boxes or Packing-Cases, from six 
inche.s square and upwards. By W. Richardson, Timber Broker. Fourth 
Edition. Oblong 410 , cloth *3/6 

“ Invaluable labour-saving tables,”— 

“ Will s.ive much labour and calculation,"— 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from i tofgoo inches in length, by i to 108 inches in breadth. 
For the use of Architects, Surveyors, Engineers, Timber Merchants, 
Builders, &c. By J. Hawkings. Fifth Edition. Crown Svo, cloth . 3/6 

“ These tables will be found of great assistance to all who require to make calculations 
of superficial mtasureineut.'*— Mechanic. 



DMCa&ATiVE AMTS, 


DECORATIVE ARTS, ETC. 


SCHOOL OF PAINTING FOR THE IMITATION OF 

WOODS AND MARBLES. 

As Taught and Practised by A. R. Van der Burg and P. Van der Burg, 
Directors of the Rotterdam Painting Institution. Royaj folio, iSJ by i2| in., 
Illustrated with 24 full-size Coloured Plates ; also 12 plain Plates, comprising 
154 Figures. Fourth Edition, cloth dS 1 5 s. 

List of Plates. 

I. Various Tools Required for Wood painting.— 2, 3. Walnut : preliminary 
STAGES' . OF Graining and Finished specimen. — 4. Tools Used for Marble 
Painting and Method of Manipulation,— s, 6. ST. remi marble i Earlier 
Operations ^ AND Finished' specimen. — 7. methods of sketching ■ different 
GRAINS, Knots, &c.— 8, 9, ash; preliminary stages ane> Finished Speci- 
men. —10. Methods of sketching Marble grains. —ti. is. breche Marble* 
Preliminary Stages of Working and Finished specimen.— 13. maple ; Methods 
OF Producing the different grains.— * 4, is- bird’s-eye jmaple; preliminary 

STAGES AND FINISHED SPECIMEN,— METHODS OF SKETCHING THE DIFFERENT 
SPECIES OF WHITS MARBLE.— 17, s 8 , WHITE MARBLE; PRELIMINARY STAGES, OP 
PROCESS ,AN,D FINISHED SPECIMEN.— 19. MAHOGANY ; SPECIMENS 'OF VARIOUS GRAINS 
AND METHODS OF MANIPULATION. —20, 2t. MAHOGANY; EARLIER STAGES AND 
FINISHED SPECIMEN.— 22, 23, 24 SlENNA MARBLE; VARIETIES OF GRAIN. PRELIMINARY 
STAGES AND FINISHED SPECIMEN —25, 26, 27. JUNIPER WOOD; METHODS OF PRO- 
DUCING Grain, Sic.; Preliminary Stages and Finished specimen.— 28, 29, 30 Vert 
DE Mer Marble; varieties of Grain and Methods of Working, Unfinished 
AND Finished sphci.mf,ns.— 31, 32, 33. Oak ; Varieties of Grain, tools Employed 

AND METHODS OF MANIPULATION, PRELIMINARY STAGES AND FINISHED SPECIMEN,— 
34. 3S. 36. WAULSORT MARBLE; VARIETIES OF GRAIN. UNFINISHED AND FINISHED 
SPECIMENS. 

“Those who desire to attain skill in the art of painting' woods and marbles will find advantage 
in consulting this b<X)k. . . . Some of the Working Men’s Cluos should give their young men 
the opportunity to study it," •^Builder. 

“ A comprehensive guide to the art. The eatplanations oi the processes, the manipulation 
and management of the colours, and the beautifully executed plates will not be the least valuable to 
the student who aims at making his work a faithful transcript of nature."— Aews. 

“Students and novices are fortunate -who are able to become the f«»sseKsors of so noble a 
work."— TVm Archittct, 

HOUSE PAINTING, GRAINING, MARBLING, AND 

SIGN WRITING; 

With a Course of Elementary Drawing, and a Collection of Useful Receipts. 
By E. A. Davidson, Ninth Edition, Coloured Plates. Cr. 8vo, cloth . 5/0 
The above, in cloth boards, strongly bound, 6 / 0 - 
“ A mass of infonnation of use to the amateur and of value to the practical xTi^n."—£H£iisk 
Mecham'f. 

ELEMENTARY DECORATION: 

As Applied to Dwelling-Houses, &c. By J . W. Facey. Cr, 8vo, cloth 2/0 
“The princti'iles which ought to guide tiie decorfition of dwelluig-iJuuSes are clearly set 
forth, and elucidated by examples ; while full instructions are given to the l«;jarner,”— 

PRACTICAL HOUSE DECORATION. 

A Guide to the Art of Ornamental Painting, the arrangement of Colours in 
Apartments, and the Principles of Decorative Design. By James W, 

Facey. Crown 8vo, cloth 2-6 

*4,"^ The last two works in One handsome VoL, hal/-botmd, entitled “House 
Decoration, Elementary and Practical,” price 5/0- 

ORNAMENTAL ALPHABETS, ANCIENT & MEDIAEVAL. 

From the Eighth Century, with Kamerais; including Gothic, Church-Text 
large and small, German, Italian, Arabesque, Initials for Illumination 
Monograms, Crosses, &c., .for the use of Architectural -and Engineering 
Draughtsmen, Mi.ssal Painters, Masons, Decorative Painters, Lithographers, 
Engravers, Carvers, &c., &c. Collected and Engraved by F. Delamoi*te, 
and printed in Colours* New and Cheaper Emtion, Royal Svo, t^iong, 

ornamental boards • -2/6 

“For those who insert enamelled sentences round gilded chalkes, ■who blason shop legen s 
over shop-doors, who letter church wails with pithy sesitenccss from the Decak^gne, this hook will be 
Xi^ediAT’-^Aihenmms, 
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MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Inclnding Gennan, CMd English, Saxon, Italic, Perspective, Greek, Hebrew, 

Court Hand Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque ; 
with sever^ Original Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. Collected and Engraved by F. Dblamotte, and printed in Colours. 
New and Cheaper Edition. Roval 8vo, oblong, ornamental boards . 2/6 

There is comprised in it every possible shape into which the letters of the alphabet and 
numerals can be formed, and the talent which has oeen expended in the conception of the various 
plain and ornamental letters is wonderful”— 5/a«<Airrf. 


MED1.«VAL alphabets AND INITIALS. 

By F. G. Delamottk. Containing 21 Plates and Illuminated Title, printed 
in Gold and Colours. With an Introduction by J. Willis Brooks. Fifth 
Edition. Small 4.to, ornamental boards . . . . . . Nei 6/0 

“A volume in which the letters of the alphabet come forth glorified in gilding and an the 
colours of the prism interwoven and intertwined and interaangled.”— 


A PRIMER OP THE ART OP ILLUMINATION. 

For the Use of Beginners; with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and Examples taken from Illuminated MSS., 

S inted in Gold and Colours. By F. Delamottk. New and Cheaper 
iition. Small 4to, ornamental boards . » . . , . . . 6/0 

« The examples of ancient MSS. recommended to the student, which, with much good sense, 
the author chooses from collections accessible to all, are selected with judgment and knowledge as 
: as ' 

THE EMBROIDERER’S BOOK OF DESIGN. 

Ccmtaining Initials, Emblems, Cyphers, Monograms, Ornamental Borders, 
Ecclesiastical Devices, Medisevai and Modern Alphabets, and National 
Emblems. Collected by F. Delamottk, and printed in Colours. Oblong 
royal 8vo, ornamental wrapper . . . • • . . . Net 2/0 

“ The book will be of great assistance to ladles and young children who are endowed with 
the art of plying the needle in this most ornamental and useful pretty work." — East Anglian 7'intes. 



E DECORATION 

the Terminology of British and Foreign Marbles. A Handbook for 
.j„.««jnts. By George H, Blagrove, Author of '* Shoring and its Applica- 
timi,” &C- With 28 Illustrations. Crown 8vo, cloth .... 3/6 
** Thib most useful and much wanted handbook should be in the hands of every architect and 
ff'arld, 

“A canrfttEy and usefuHy written treatise ; the work is essentially practical.”— 

THE DECORATOR’5 ASSISTANT. 

A Modem Guide for Decorative Artists and Amateurs, Painters, Writers, 
Gilders, &c. Containing upwards of 600 Receipts, Rules, and In.structions ; 
with a variety of Information for General Work connected with every Class of 
Interior and Exterior Decorations, &:c. Eighth Edition, Cr. Svo . 1 /O 

'* Full of receipts of value to decorators, painters, gilders, Sec. The book contains the gist of 
larger treatises on colour and technical processes. It would be difficult to meet with a work so full 
of varied information on the painter's »xt.”-^£uilding News. 

GRAMMAR OF COLOURING. 

Applied to Decorative Painting and the Arts. By G. Field, New Edition, 
enlarged by E. A. Davidson. With Coloured Plates. Crown Svo, cloth 3/0 
" The book is the most useful r/sum/o£ the properties of pigments.”Su£lder. 

ART OF LETTER PAINTING MADE EASY. 

' By J. G. Badenooh. With 12 full-page Engravings of Examples. Cr. Svo 1 /6 
. intelligent lad who fails to turn out decent work after studying this system has 

mistaken his vocation. '—English Mechanic. 


DECORATIVE ARTS, <S-c. 
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PAINTING POPULARLY EXPLAINED. 

By Thomas John Gdlwck, Painter, and John Times, F.S.A. IiicMteg 
Fresco, Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, 
Miniature, Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Sixth 
Edition. Crown Svo, cloth * gjfQ 

Adopted as a Prize Book at South Kensington, 

‘‘ Much may be learned, even by those who fancy tliey do not require to be tausrjit, from the 
careful perusal uf this unpretending but comprehensive treatise.” — Wy'if yo?tr/iaL 


GLASS STAINING, AND PAINTING ON GLASS. 

From the German of Dr. Gessert and Emanuel Otto From berg. With 
an Appendix on The Art of Enamelling. Crown Svo, cloth . . *2/0 


WOOD-CARVING FOR AMATEURS. 

With Hints on Design. By A Lady. With lo Plates. New and Cheaper 

Edition. Crown 8vo, in erabiematic wrapper 2/0 

“ The teidicrafk of the wood-canrer, so weft as a book can impart it, may IjC learnt from ‘A 
Lady’s’ publication.”— .rflfArwarMw. 


NATURAL SCIENCE, ETC. 


THE VISIBLE UNIVERSE. 

Chapters on the Origin and Construction of the Heavens. By 
F.R. A.S., Author of “ Star Groups/* &c. Illustrated by 6 Stellar Photographs 
, '.and 12 Plates. . Demy Svo, cloth ^ . 'ISIO 

STAR GROUPS. 

' . A- Student’s Guide to the Constellattcms* ' By |. Ellard Gore,. F.R.A.S.,.,, 
...M.R.I.A., Author .of ‘*The Visible Universe/' “The Scenery of.tl* 
Heavens," &c. With 30 Maps. Small 410, cloth .... . 610 

AN . ASTRONOMICAL QL0.5SARY. 

Or, Dictionary of Terms used^^ in Astronomy. With Tables of Data and 
of Remarkable and Interesting Celestial Objects. By J. Ellakd OoM} 
.F.R.A.S., Author of Xhe; Visihl«.Uniw»se/* &c,. Small crown. .Svo, cloth. 

ASTRONOMY. 

By,, the .late Rev. R. .Main, M.A., F.R.S.- „ Third Edition, revised by 
William Thynne Lynn,B.A.,F.RA.S. Crowm Svo, cloth . . ^^ 10 . 

“A sound and simple treatise, very carefully edited, and a capitel book for begihaera.”— 
Knenokdse* 

THE MICROSCOPE. 

Its Construction and Management. Including Technique, Photo-micrography, 
and the Past and Future of the Microscope, By Dr. Henri van Hbueck. 
Re-Edited and Augmented from the Fourth French Edition, and Translated 
by Wynne E. Baxter, F.G.S. Imp, Svo, cloth .... 18/0 

MANUAL OF THE MOLLUSCA : 

A Treatise on Recent and Fossil Shells. By Dr, S. P. Woopwaru, A.L.S. 
With Appendix by Ralrh Tate, A.L.S., F.G.S. With numerous Plates 
and 3013 Woodcuts. Crown Svo, cloth * 7/6 

»* A storehouse of concbologiiai and i^oln^cal infomadoo.* — Scieme Gmsi^, 

THE TWIN RECORDS OP CREATION. 

Or, Geol43» and Genesis, their Porlect Harmony and Wouderfei Coucwrd. 
By G. W. V. LB Vaux. Svo, cloth ........ 6/0 

LARDNER’S HANDBOOKS OP SCIENCE. 
HANDBOOK OP MECHANICS. 

Enlarged and re-written by B. LoBWir, F,R,A,S. Post Svo, doth . 8/0 


HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

Revi^d and Enlarged by B. Loewy, F.R.AS. Post Svo, cloth . 0/0 
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LARDNER’S handbooks of SClEnCB—coniimied. 
HANDBOOK OF OPTICS. 

New Edition. Edited by T. Olver Harding. B. A. Small 3vo, cloth 6/0 

ELECTRICITY, MAGNETISM, AND ACOUSTICS. 

Edited by Gko. C. Foster, B. A. Small 8vo, cloth . . . - BlO 

HANDBOOK OP ASTRONOMY. 

Revised and Edited by Edwin Donkin, F.R.A.S. Svo, cloth . . 9/6 

MUSEUM OF SCIENCE AND ART. . 

With upwards of 1,200 Engravings. In Six Double Volumes, £1 t s. Cloth, 
or half-morocco - £1 11a. So. 

NATURAL PHILOSOPHY FOR SCHOOLS . .3/6 

ANIMAL PHYSIOLOGY FOR SCHOOLS . . 3/6 

THE ELECTRIC TELEQRAPH. 

Revised by E. B. Bright, F.R.A.S. Fcap. 8vo, cloth . . • 2/6 



CHEMICAL MANUFACTURES, 
CHEMISTRY, ETC. 


THE OIL FIELDS OF RUSSIA AND THE RUSSIAN 

PETROLEUM INDUSTRY. 

\ Practical Handl>ook on the Exploration, Exploitation, and Management 
of Russian Oil Properties, including Notes on the Ongm of Petroleum in 
Russia, a Description of the Theory and Practice of Liquid Fuel, and a 
Translation of the Rules and Regulations concerning Russian Oil Properties. 
By A. Beeby Thompson, A.M.I.M.E., late Chief Engineer and Manager of the 
European Petroleum Company's Russian Oil Properties. About 5 ^ pp., with 
numerous Illustrations and Photographic Plates, and a Map of the Balakh^y. 
Saboontchy-Romany Oil Field. Super-royal Svo, cloth . . Aet 3s. 

“ A careful and comprehensive study of the conditions of the industry. The work is very 
valuable, and should undoubtedly be the standard authority on Baku for some time to come. — 
MiHdn^ ymimah 

THE analysis of OILS AND ALLIED SUBSTANCES. 

By A. C. Wright, M.A.Oxon., B.Sc.Lond., formerly Assistant Lecturer in 
Chemistry at the Yorkshire College, Leeds, and Lecturer in Chemistry at 
Hull Technical School. Demy Svo, cloth ..... Ntff 9/0 


A HANDYBOOK FOR BREWERS. 

Being a Practical Guide to the Art of Brewing and Malting. Embracing the 
Conclusions of Modern Research which bear upon the Practice of Brewing. 
By Herbert Edwards Wright, M.A. Second Edition, Enlarged. Crow 
Svo, 530 pp,, cloth . . . ... , . . , .12/6 

“ May be consulted with advantage fay the student who is preparing himself for examinational 
tests, while the scientific brewer will find in it a riswnti of all the most important dtscovenes or 
modem times. Written throughout in a clear and concise maniier, and author ukes great 
care to discriminate between vague theories and well-established facts. —Brewerr 'j-ottrftal. 

‘‘We have no hesitation In sayln}; that it Is one of the beiJt—if not the best book— which has 
yet been written on the subject of beer-brewing in this country."— Bretoers Gttardian. 

A POCKET-BOOK OP MENSURATION AND OAUaiNQ. 

^ Containing Tables, Rules, and Memoranda for Revenue Officers, Brewers, 
Spirit Merchants, &c. By J. B. Mant Inland Revenue. Second Edition, 
Revised. i 8 mo. leather . . 4/0 

'* Should be in the hands of every practical itrewer."— Brewers' 
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LIOHTINQ BY ACETYLENE 

Generators, Burners, and Electric Furnaces. By William E. Gibbs, M.E. 
With 66 Illustrations. Crown 8vo, cloth 7/9 

THE GAS ENGINEER’S POCKET-BOOK. 

Com^)rising Tables, Notes and Memoranda relating to the Manufactnre, 
Distribution and Use of Coal Gas and the Construction of Gas Works. By 
H. O'Connor, A.M.Inst.C.E. Crown Svo, leather .... 10/6 

“The book contains a vast amount of information. The author goes consecutively through 
the engineering details and practical methods involved in each of the different processes or parts 
of a gas-works ." — Gas World, 

ENGINEERING CHEMISTRY. 

A Practical Treatise for the Use of Analytical Chemists, Engineers, Iron 
Masters, Iron Founders, Students and others. Comprising Methods of Analy^ 
and Valuation of the Principal Materials used in Engineering Work, with 
numerous Analyses, Examples and Suggestions. By H. Joshua Phillips, 
F.I.C., F.C.S. Third Edition, Revised and Enlarged. Crown Svo, 420 pp., 
with Plates and other Illustrations, cloth. .... 10/6 

“In this work the author has rendered no small service to a numerous body of practical 
men, . . . The analytical methods may be pronounced most satisfactory, being as accurate as the 
despatch required of engineering chemists permits.”-— News. 

“ There is much excellent descriptive matter in the work, the chapter on ‘Oils and Lubri- 
cation ‘ being specially noticeable in this respect.”— 

NiTRO-EXPLOSIVES. 

A Practical Treatise concerning the Properties, Manulacture, and Analysis 
of Nitrated Substances, including tbe Fulminates, Smokeless Powders, and 
Celluloid. By P. Gerald Sanford, F.LC., F.C.S., Public Analyst to the 
Borough of Penzance ; late Consulting Chemist to the C>lton Powder 
Company, Limited, &c. Second Edition, revised and enlarged. With 
Illustrations. Demy 8vo, cloth. {Jmt Published, Nef 1 0/6 

. •* One of the very few text -books in which can be found Just what is wanted. Mr. Sanford 
goes steadily through the whole list of explosives commonly used, he names any given explosive, 
and tells us of what it is composed and ikow it is niartufactureo. The book is tajzttaaxt,*’'— Engineer. 

A HANDBOOK ON MODERN EXPLOSIVES. 

A Practical Treatise on the Manufacture and Use of Dynamite. Gun-Cotton, 
Nitro-Glycerine and other Explosive Compounds, including Collodion-Cotton. 
With Chapters on Explosives in Practical Application. By M. Eissler, M.E. 

Second Edition, Enlarged. Crown 8vo cloth 12/6 

“ A veritable mine of information on the subject of explosives employed for military, mining, 
and blasting purposes .*'— and Navy Gazette. 

DANGEROUS GOODS. 

Their Sources and Properties, Modes of Storage and Transport With Notes 
and Comments on Accidents arising therefrom. A Guide for the Use of 
Government and Railway Officials, Steamship Owners, &c. By H. Jo.'Shua 
Phillips, F.I.C. F.C.S. Crown 8vo, 374 pp-i cloth .... 9/0 

“ Merits a wide circulation, and an Intelligent, appreciative study.**— Newts. 

A MANUAL OP THE ALKALI TRADE. 

Including the Manufacture of Sulphuric Acid, Sulphate of Soda, wid Bleaching 
Powder. By John Lomas, Alkali Manufacturer. With 333 Illustrations 
and Working Drawings. Super -royal Svo, cloth .... % Os, 

“ We find not merely a sound and luminous explanation of the chemical principles of the 
trade, but a notice of numerous matters wliich have a most important bearing on the successfu 
conduct of alkali works, but which are generally overlooked by even experienced technological 
authors.”— CAcmfca/ Review. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, Ete. 

Containing all known Method.s of Anhydrous Analysis, many Working 
Examples, and Instructions for Making Apparatus. By Lieut. -Colonel W^-A, 
Ross, R.A., F.G.S. Second Edition, Enlarged. Crown 8vo, cloth . g/O 

“The student who goes conscientiously through the course of ex|»rimentatlon here laid down 
will gain a better insight into inorganic chemistry and mineralogy than if he had ‘ got up ’ any of the 
best text-books of tbe day, and passed any number of examinations in their contents.” — Chemimt 
News. 
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THE MANUAL OP COLOURS AND DYE-WARES. ^ 

Thp.;r Proneiiies Applications, Valuations, Impurities and Sophisticauons. 

t-KA Dvcrs Printers, Drysalters, Brokers, &c. By J. W. Slater. 

Second Edition, Revis^ and greatly Enlarged. Crown 8vo, cloth . 7/8 

THE ARTISTS’ MANUAL OF PIGMENTS. 

Showing thdr Composition, Conditions of 

Adnltoltions, &c., with Tests of Parity. By H. C. Standage. Thmd 

Edition. Crown 8vo, cloth . . * • * , ’ , * ' * 

ZT, , i., i^dissA.,1 in iarvo and we can. with good conscience, recommend it to 


INDUSTRIAL ARTS, TRADES, AND 
MANUFACTURES. 


MODERN SOAPS, CANDLES, and GLYCERINE. 

A Practical Manual oi Modern Methods of Utilisation of Fats md Otis m Ae 
MaSacmre of Smp and Candles and of the recovery of Glycerine. By 
Leebert Lloyd Lam born, Massachusetts 
i^^Semical Socy.,&o. -Median. 8vo. cloth. 

SUMMARY OF CONTENTS j-THE SOaf INDUSTRY-mRO^CTtON-RAW 
OF SOAP MA-NUF^TUREv-BLEACHW^ BEHAVIOUR TOWARDS 

CHEMICAL CHARACTERISTICS OF tHF SOAP FACTORY-COLD 

Materials and Factory products. 

THE ART OF SOAP-MAKINO. 

A Practical Handbook of the M^ufacture of 

Soaps, &C. Including many New Processes, and a Chapter on the Ket» very oi 
^S^e from Waite liys. By Alexander Watt. Sixth Editio^ 
inJuding an Appendix on Modern Candlemaking. Crown 8vo, cloth 7/6 
« A tlioioneWy practical treatise. We con^atulate theautboron the success of Ws endeavour 

to fill » void ta Englkb technical Uterature.”—M»/«^^ but to the 

’•The w<Mk win prove very u^ful, not merely 
practlcd soap boilex who wishes to understand the theory of his art. -‘CHenttcal ivevts. 

PRACTICAL PAPER-MAKING. 

A Mmnal for Paper-Makers and Owners and Manners of Paper-Mills. With 
Tables. CalculatSis, &C. By G. Clafferton, Paper-Maker. With lUa^ 
trations of Fibres from Micro-Photographs. Crown 8 vo, cloth . O/U 

••The author caters for the requirements of responsiWe 
his manual will l>e found o^reat service to students of technology.^ as well^^ V P 

makers and mill owners. The illustrations form an excellent feature. ^The Vkorld s raper 
■ Rrttiem, 

THE ART OF PAPER-MAKING. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous Materials. Including the Manufacture of Pulp fr^ 
Wood Fibre, with a Description of the Machinery and Appliances u.sed. io 
which are added Details of Processes for Recovering Soda from Waste 
By Alexander Watt. With Illustrations. Crown 8 vo, cloth . .7/6 

“ It may be regarded as the standard work on. tlie subject. The book is full of valuable 
information, The ‘Art of Paper-Making’ is in every respect a model of a text-book, either for a 
technical class, or for the private student. and Printing Trades yaurmtL 
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THE CULTIVATION AND PREPARATION OF PARA 

RUBBER. 

By W. H. Johnson, F.L.S., F R.H.S., Director of Agriculture, Gold Coast 
Colony, West Africa, Commissioned by Government in 1902 to visit Ceylon to 
Study the Methods employed there in the Cultivation and Preparation of 
Para Rubber and other Agricultural Staples for Market, with a view to Intro- 
duce them into West Africa. Demy 8vo, cloth .... TIQ 

Summary of Contents: — introductory. —The Para Rubber Tree (Hevea 

brasthensis ) AT HOME AND ABROAD.— CULTIVATION OF THE TREE ;— PROPAGATION.— 

Site for Plantation.— Distance apart to Plant the Trees.— Transplanting.— 
CULTIVATION— Insect Pests and Fungoid diseases.— Collecting the rubber: 
— Various Methods Employed in tapping rubber Trees. — flow of Latex 
increased by Wounding the Tree.— How to Tap— The Preparation of Rubber 
FROM THE LATEX;— Latex— Various Methods Employed in the preparation of 
Rubber.— Suggested Method for Preparing Rubber.— scrap Rubber.— Yield of 
Para Rubber from Cultivated trees Ceylon.— Malay penixNsula.— Gold Coast. 
West Africa.— Establishment and Maintenance of a Para RubberPlantation:— 
Ceylon.— Malay PENINSULA.— Commercial Value of the Oil in hevea seeds. 

'‘The Author does not cl.-iiin that the book is more than a collection of information gathered 
from various sources; as such it is excellent, and will undoubtedly serve a very useful purpose.”— 
India Rttbber yournal , 

RUBBER HAND STAMPS 

And the Manipulation of Rubber. A Practical Treatise on the Manufacture of 
Indiarubber Hand Stamps, Small Articles of Indiarubber, The Hektograph, 
Special Inks, Cements, and Allied Subjects. By T. O'Conor Sloank, A.M., 
Ph.D: With numerous Illustrations. Square 8vo, cloth. . . . BIO 

PRACTICAL TANNING. 

A Handbook of Modern Processes, Receipts, and Suggestions for the Treatment 
of Hides, Skins, and Pelts of every Description- By L. A. Flemming, 
American Tanner. 472 pages. 8vo, cloth . . . . . iV>i? 26/0 

LEATHER MANUFACTURE. 

A Practical Handbook of Tanning, Currying, and Chrome Leather Dressing. 
By Alexander Watt. Fifth Edition, thoroughly Revised and Enlarged, 

8 VO, cloth . . . . . . . . \ Just published. Net 

“ A sound, comprehensive treatise on tanning arid Its accessories. The t>ook is an eminently 
valuable production, which redounds to the credit of both author and publishers.”— 

Review. , 

ART OF BOOT AND SHOE MAKING, 

Including Measurement, Last-fitting, Cutting-out, Closing and Making, 
with a Description of the most Approved Machinery einpfoyed. By J. B. 
Leno. Crown 8 vo, cloth . , . , . . . . . . 2/0 

“ By far the best work ever written on the subject .’ Leather Trader. 

COTTON MANUFACTURE. 

A Manual of Practical Instruction of the Processes of Opening, Carding, 
Combing, Drawing, Doubling and Spinning of Cotton, the Methods o< 
Dyeing, &c. For the Use of Operatives, Overlookers, and Manufacturer.*. 
By John Lister, Technical Instructor, Pendleton. 8vo, cloth * . T/6 

“ A distinct advance in the literature of cotton manufe«:ture.”— 

“It is thoroughly rehable, fulfilling nearly all the requirements desired.” Herald. 

WATCH REPAIRING, CLEANING, AND ADJUSTING. 

A Practical Handbook dealing with the Materials and Tools Used, and the 
Methods of Repairing, Cleaning, Altering, and Adjusting all kinds of English 
and Foreign Watches, Repeaters, Chronographs, and Marine Chronometers. 
By F. J. Garrard, Springer and Adjuster of Marine Chronometers and Deck 
Watches for the Admiralty. With over 200 Illustrations. Crown 8vo, cloth. 

Net 4/6 

MODERN HOROLOGY, IN THEORY AND PRACTICE. 

Translated from the French of Claudius Saunier, ex-Director of the School 
of Horology at Macon, by Julikn Tripplin, F.R.A.S., Be.san^on Watch 
Manufacturer, and Edward Rigg, M.A., Assayer in the Royal Mint. With 
Seventy-eight Woodcuts and Twenty-two Coloured Copper Plates, Second 
Edition. Super-royal 8vo, JSS 2 s.. doth ; half-calf . . . sB 2 1 0 sT 

“ There is no horological work in the English language at all to be compared to this produc- 
tion of M. Saunier’s for clearness and completeness. It is alike good as a guide for the student and 
as a reference for the experienced horologist and skilled workman ."— nal 
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the Allied ,£ XkiSun, F.R.A.S., and Edwaro Rigg^ 

.. js sajiK»“*. ™ r,“ BiTanTpuRPosEs 

CLOCKS, WATCHES, & EKyE^^T^LorD^ Grimthorpe 

.,™ J::a 

history of watches & OTHER J^^EKBEPERS. 

By lAMEs r. Kekdae. M.B.H Inst 1/6 Wd^ 

devices of the ancient or modem borologer. , , t .n-. re n/t c? T* A ¥ C 


“Open the dook wueic . Review. 

devices ofTbe p, fctro^refinino of metals. 

electro^platino&elect^ ^ 

Reinc a new edition of Alexander v a Sr A.I.E.Em Principal 

■ Bn^nter... 

Alaminium, Brass, Platinam, &c., sc. cy j -r .6/0 

Edition, Riyisad. Crown 8 vo, doth .... 

:; T. IfcS ypar-»'. 

ELECTR0“METALLURQY Tenth Edition, enlarged and 

^e^tid ^Vi?h Addit?^^^ including the most Re|ert 

rtisan rnay learn everything necessary,”-/pp«. 

GOLDSMITH’S HANDBOOK, Alloying Melting, Reducing, 

gse^gf SLl-lW «|3 His of ofi1’;«rs: 

ES B, o„.=. . G» 

SILVERSMITH’S HANDBOOK, 

On the same plan as the above. By George x., lxj. ^ ^ ^ 

IPWFLLER’S ASSISTANT IN WORKING IN GOLD. 

'’®''l^pV«ttea?T7eatl Ma.gers and Workmen. Compikd from th^^^^ 
handicraft which Is certaliUy capable of great Improves -nt 

HALL-MARKING OF JEWELLERY. 

Comprising an accoimt of all j the Laws relating to 

Wda^l^n’f By Gnonon K 

Gee. *Crown*.8vo, cloth 
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ELECTROTYPINO. 

The Reproduction and Multiplication of Printing Surfaces and Works of Art 
by the Electro-Deposition of Metals. By J, W, Urquhart, C.E. Crown 8vo, 
■■cloth, ■ ^ . , ■ ■ . ■■■ 'IS/O''''" 

“ The book is thoroughly practical ; the reader Is, therefore, conducted through the leading 
laws of electricity, then through the metals used by electrotypers, the apparatus, and the depoiiitlng’ 
processes, up to ftie final preparation of the work.”— ^ournax. 

MECHANICAL DENTISTRY: 

A Practical Treatise on the Construction of the Various Kinds ot Artificial 


Dentures, comprising also Useful Formulae, Tables and Receipts. 
C. Hunter. Crown 8vo, cloth 


BRASS FOUNDER’S MANUAL: 

Instructions for Modelling, Pattern Making, Moulding, Turning, &c. By 
W. Graham. Crown 8vo, cloth J 2/6 

SHBET METAL WORKER’S INSTRUCTOR. 

Comprising a Selection of Geometrical Problems and Practical Rules for 
Describing the Various Patterns Required by Zinc, Sheet-Iron, Copper, and 
Tin-Plate Workers. By Reuben Henrv Warn, Practical Tin-Plate Worker. 
New Edition, Revised and greatly Enlarged bj? Joseph G. Horner, 
A.M.I.M.R. Crown 8vo, 254 pp., with 430 Illustrations, cloth , , “ 7/6 

SHEET METAL-WORKER’S GUIDE. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zineworkers, &c., with 
46 Diagrams and Working Patterns. By W, J. E. Crane. Fourth Edition. 

Crown 8vo, Cloth . , . . . . . , . . . 1/6 

“The author has .icqtiitted himself with considerable tact in choosin,g- his exatopies, and 
with no less ability in treating them.” — P/uMber. 

GAS FITTING: 

A Practical Handbook. By John Black. Revised Edition. With 130 
Illustrations. Crown 8 vo, cloth . . . , , . . . J 2/6 

“It is written in a simple, practical style, and we heartily recommend \t."— Plumber and 

Deccrator. 

TEA MACHINERY AND TEA FACTORIES. 

A De.scrii.)tive Treatise on the Mechanical Appliances required in the 
Cultivation of the Tea Plant and the Preparation of Tea for the Market. By 
A. J. Wai.i.is-Tavi.kr, A, M. Inst. C.E. Medium 8vo, 468 pp. With ai8 
lllustratioiLS ... . . . . . . . . Mtt 10 

“ The subject of tea machinery is now one of the first interest to a large class of people, of 
whom we strongly commend the vo\mne.”‘~-Cltambfr 0/ Camnterce yonrnaL 

“ Cont.ains a very full account of the machinery necessary forthe proper outfit of a factoiw, and 
also a description of the procesies t>est carried out by this tnachuiery .'' — yaurnal Sexitiy 0/ Arts., 

FLOUR MANUFACTURE, 

A Treatise on Milling Science and Practice. By FRrKr>KiCH Kick, Imperial 
Regierungsrath, Professor of Mechanical Technology in the Im^rial German 
Polytechnic Institute, Prague, Translated from the Second Enlarged and 
Revised Edition, By H. H. P. Powi.ks, A. M. Inst, C.E. 400 pp., with 
28 Folding Plates, and 167 Woodcuts. Royal 8vo, doth . . 421 Sa, 

“ This invalu.able work is, and will remain, the standard authority on the science of milling. . . . 
The miUer who has read and digested this work will have laid the foundation, so to speak, of a 
successful career; he will have acquired a number of general principles which be can proceed to 
apply. In this handsome volume we at last have the accepted text-book of modem milling In good 
sound English, which has little, if any. trace of the Oerman idiom."— 7 Vhf Miller. 

“ The appearance of this celebrated work in English is very opportune, and British millftrs 
will, we are sure, not be slow in availing themselves of its pages."— Gazette. 

ORNAMENTAL CONFECTIONERY. 

A Guide for Bakers, Confectioners and Pastrycooks ; including a variety of 
Modern Recipes, and Remarks on Decorative and Coloured Work. With 129 
Original Designs. By Robert Wells. Crown Svo, cloth . , . 6/0 

“ A valuable work, practical, and should be in the hands of every baker and confectioner. 
The lllustrarive designs are worth treble the amount charged for the work ,”— Times 

BREAD & BISCUIT BAKER’S & SUGAR-BOILER’S 

ASSISTANT. 

Including a large variety of Modem Recipes. With Remarks on the Art*of 
Bread-mScing. By Robert Wells. Fourth Edition. Crown 8vo, cloth 1/0 

A large number of wrinkles for the ordinary cook, as well as the baker." Saturday Review. 




Wl. 


48 CEOSBr LOCKWOOD » SON’S CATALOGU E .^ 

PASTRYCOOK & CONFECTIONER’S OUIDE. 

FA» IKJ „ , general, adapted 


_ _ OK & “d also fo. Fa^ll.- 

For Hotels, and Biscuit . - I/O 

ByR.TO.A«ttoo^rheR^^^^ ,,«.^aayso,.eenco»pe«*.a 


our readers cannot ao oecie* 

modern flour confectioner. 

Containing a largo Co«“«™ ‘ ’By R. Wells 1 /O 

./-S"faleSt“S.Fa.char^^^^^ 

workislgf.'•-A^<^»'/A Daily MatU 

savouries and sweets 

Suitable for Luncheons and DmnMS. y iss . Edition. F'cap 

Macaike), Author of “ Breakfast Dishes, Kc. imn^ ^ 

8vo, sewed . • * ' * * * ’ 
breakfast dishes ^ p. Miss Allen (Mrs. A. Macaire), 

motw cars or power carriages for common 

Crown 8vo, cloth . • • • * ■ 

„^SssSiS£k's»sssiS”--“' 

S'.,, s».d .*.« 

..^rfiieef L°Sr wiU M ““ “ 

constract a perfect organ with his own hands. -Academy. 

^!^™£'Historical and Descriptive. By J_. W. Burges| 

n.o»;lSSSWethKec^^^^ 

Mail. .'., 

..LW-O........ o....e/o 

» «- S.* .. - A". ». « - 

Brown. Crown 8vo, cloth 

"tS. -1 L..-- C. 2» 

who 
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HANDYB00K8 FOR HANDICRAFTS. 

BY PAUL N. HASLUCK. 

Author of “ Lathe Work,” See. Crown 8vo, 144 pp., price is. each. 

iStf* These Handvbooks ham been mrittm to supply information for Woekmiew, 
Students, and Amateurs in the several Handicrafts, on the actual Practice 0/ 
the Workshop, and are intended to convey in plain language Technical Kno%v- 
LEDGE of the several Crafts. In describing the processes employed, and the manipu- 
lation of material, workshop terms are used ; workshop practice is fully exfiained : 
and the text is freely illustrated with drawings of modern tools, appliances, and 
processes. ^ 


METAL TURNER’S HANOYBOOK. 

A Practical Manual for Workers at the Foot-Lathe. With 100 Illoatratioas, 

I/O 

“ The book will be of service alike to the amateur and the artisan turner It dbpteys 
thorough knowledge of the subject. 

WOOD TURNER’S HANDYBOOK. 

, A Practical Manual for Workers at the Lathe.' Wi'th over too lllusisations, 

. . i/O'' 

** We recommend the book to young turners and amateurs, A multitude of workHtejs have 
hitherto sought In vain for a manual of this special Industry."— AT* IForiKt. 

WATCH JOBBER’S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting, With upwards oi 
100 Illustrations . . . . : . . ■ . . ■ . .... . . t/p. 

"We strongly advise all young persons connected with the watch trade to actiulre and rtudy 
this inexpensive work.”— C/rr4^nwr// Chronicle. 

PATTERN MAKER’S HANDYBOOK* 

A Practical Manual on the Construction of Patterns for Founder a, With 

upwards of 100 Illustrations * 1/0 

"A most valuable, if not indispensable manual for the pattern maker."— 

MECHANIC’S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, ensbracing information 
on various Handicraft Processes. With Ireful Notes and Mi3w:elIareoiis 

Memoranda. Comprising about 200 Subjects t/O 

"A very clever and useful book, which should W found In every workshop; and It should 
certainly find a place in all technical schools.”— Jttrwnrftfjv Hevirut. 

MODEL ENGINEER’S HANDYBOOK* 

A Practical Manual on the Construction of Model Steam Engines. With 
upwards of 100 Illustrations . . . . . . 1/0 

"Mr. Hasluck has produced a very good little book.’’— iS’Mr/dk?'. 

CLOCK JOBBER’S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations 1/0 

“ It is of inestimable service to those commencing the trade."— Staffd»ri>. 

CABINET WORKER’S HANDYBOOK. 

A Practical Manual on the Tools, Materials, Appliances, and Processes 
employed in Cabinet Work. With upwards of too Ifiustrationa - 1/0 

"Mr. Hasluck s thorough-going little Handybook is amongst the most praettoa gu%ie& we 
have seen for be^nners in cabmet- work,"— 

WOODWORKER’S HANDYBOOK. 

Embracing Information on the Tools, Materi^s, Appliances and Processes 
Employed in Woodworking. With 104 Illustrations . . . . 1/0 

" Written by a man who knows, not only bow work ought to be done, but how to do it, and 
how to convey his knowledge to Engineering. 

" Mr. Hasluck writes admirably, and gives mmpme tosiructions-”— 

" Mr. Hasluck ewrnWmes the expwrience of a practical teacher with the *k® and 

S'cwmtffic knowledge of processes of the trained mecbaidciaiu w*d the manuals are of what 

can be produced at a popular price .’’— ,1 
" Helpful to workmen of all ages and degrees of experience.’'— Chromate. 

"Concise, clear, and practicA’’— 
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COMMERCE, COUNTING-HOUSE WORK, 
TABLES, ETC. 


LES50NS IN COMMERCE. 

By Professor R. Gamearo, of the Royal High Commercial Schod at Genoa. 
Edited and Revised by James Gao.-T, Professor of Commerce and Commeraa^ 
Law in King's College, London. Fifth Edition. Crown Svo, cloth . 3/o 

“ Ti>». of this work have rendered considerable service to the cause of commercial 

Stains its object in funiishing a brief account of those laws and customs of British trade with which 
the commercial man interested therein should be familiar, ’’—CAaw^rr 0 / Cotnmerce ^^oumai,. 
the commercta^man preparing for a commercial career, and, 

in fact, the information^ it contains on matters of business should be impressed on every one. 

C0MHh'H£' 

THE FOREIQN COMMERCIAL CORRESPONDENT. 

Being Aids to Commercial Corresj^ndence in Five languages— English, 
French, German, Italian, and Spanish. By Conrad E. Baker. Thi^ 
Edition, Carefully Revised Throughout. Crown Svo, cloth . . . A-te 

“Whoever wishes to correspond in ail the language mentioned by Mr B^er dc 

better rt>an study this work, the materials of which are excellent and 

insist not ofyentire specimen letters, but— what are far more u^ful— short passages, sentences, or 
phrases expressing the same general idea in various fonns. —Aimn^m, a~aner#.fi anfi 

^ “A careful examination has convinced us that it Is unusually complete, well anrangea ana 
reliable. The book is a thotoia^ly good one. " -‘Schoolmaster . 

FACTORY ACCOUNTS: their PRINCIPLES & PRACTICE. 

A Handbook for Accountants and Manufacturers, with Appendices on the 
Nomenclature of Machine Details*, the Income Tax Acts; the Rating Oi 
Factories; Fire and Boiler Insurance; the Factory and Worksnop Acts &c., 
including also a Glossary of Terms and a large number of Speciinen Rulings. 


By Emiee Garcke and J. M. Fells. Fifth Edition, Revised and Enlarge^ 
Demy 8vo, cloth . . . • • • ■ • * • • T /o 

“ A very interesting description of the requirements of Factory Accounts. ... The PrinclpJ* 
of assimilating the Factory Accounts to the general commercial books Is one which we thoroughly 

agree with,"— 

“Characteri-sed by extreme thoroughness. There are few owners of factories who would not 
derive great benefit from the perusal of this most admirable work. —Local Government Ghrontclf. 

MODERN METROLOay. 

A Manual of the Metrical XJnits and Systems of the present Century. With 

an Appenthx containing a proposed English System. By Lowis d A. 
Jackson, A. M. Inst, C. E.j Author of “ Aid to Survey Practice, &c. Barjg 

crown Svo, cloth i2/6 

*• We recofttinend the work to all interested in the practical reform of our weights and 

measures. ■ 

A SERIES OF METRIC TABLES. 

In Which the British Standard Measures and Weights are compared with those 
of the Metric System at present in Use on the Continent. By C. H. Dowling, 
C.E. Svo. cloth .... 10/6 

“Mr. Dowling’s Tables are well put together as a ready reckoner for the conversion of one 
system into the other.,”— 

IRON AND METAL TRADES’ COMPANION. 

For Expeditiously Ascertaining the Value of any Goods bought or sold by 
Weight, from is. per cwt. to nas. per cwt., and from one farthing pej pound to 
one shilling per pound. By Thomas Downik. Strongly bound in leather, 
396 pp. 9/0 

A most useful set of tabltss. nothing like them before 'ea.ist&cL."— Building News. 

“ Although specially adapted to the iron and metal trades, the tables win be fciTd useful in 
every other business in which merchandise is bought and sold by weight .” — Railway News. 
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NUMBER, WEIGHT, AND FRACTIONAL CALCULATOR. 

Contaiaing upwards of 250,000 Separeute Calculations, sbowing at a Glance tije 
Value at 422 Different Rates, ranging from a PenriY to 20s. eacb* or pa 

cwt.j and £20 per ton, of any number of articles consecutively, from j to 47a 
Any number of cwts., qrs., and lbs., from x cmt. to 470 cwis. Any number of 
tons, cwts., qrs., and lbs., from 1 to t,ooo tons. By William Chaowick, 
Public Accountant. Fourth Edition, Revised and Improved. 8vo, strongly 
bound 18/0 

“It is as easy of reference for any answer or any aumticr of answers as a dictionary. For 
making up accounts or estimates the book must prove mvaiuabie -to all who- have any conAiewMe 
quantity of calculations involving price and measure in any combination to (io. 

“The most perfect work of the kind yet prepared.' — Hgr&id 

THE WEIGHT CALCULATOR. 

Being a Series of Tables upon a l* 3 ew and Comprehensive Plan, exhibiting at 
one Reference the exact Value of any Weight from x lb. to 15 tons, at 300 
Progressive Rates, from id. to i68s. per pwt., and containing 186,000 Direct 
Answers, which, with their Combinations, consisting of a single addition 
(mostly to be i^rformed at sight), will afford an aggregate of io,26^,cx»o 
Answers ; the whole being calculated and designed to ensure correctness and 
promote despatch. By Henbv Harben, Accountant. Sixth Edition, carefu% 
•Corrected. Royal Svo, strongly -half-bound^ ■ . ^ '8»*' 

■ “ A jpractical and use-ful work, of reference for men of -business 
“Of priceless value to business Sheffithi Independ€nt, 

THE DISCOUNT GUIDE. 

Comprising several Series of Tables for the TJse of Merchants,, Marjufftciurer#, 
Ironmongers, and Others, by which maybe ascertained the Exact Profit arising 
from any mode of using Discounts, either in the Purcha.se or Sak of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a Price, so as 
to produce, by one operation, a sum that will reali.se any required Profit after 
allowing one or more Discounts ; to which are adtled I'able.s of Profit or 
Advance from ij to 90 per cent., Tables of Discount from to 9SI pr cent., 
and Tables of Commission, &c,, from J to ro per cent. By Henkv Harben, 
Accountant. New Eidition, Corrected. Demy Bvo, half-bound . M't Bn, 

“ A book such as this can only be appreciated by bushiess men, to whom the saving oi ttete 
means saving of money. The work must prove of great value to merchants, manufacturew, amd 
general traders ." — British Trade ycrumal. 

TABLES OF WAGES. 

At 54, 52, 50 and 4S Hours per Week. Showing the Arnuunt.s of Wages from 
One quarter of an hour to Sixty-four bour.s, in each case at Piates of Wages 
advancing by One' Shilling from 4s. to 555. per week. By Thos, Gakbutt, 
Accountant. Square crown 8vo, half-lxjund 6/0 

IRON-PLATE WEIGHT TABLES. 

For iron Shipbuilders, Engineers, and iron MerchaisLs Containing the 
Calculated Weights of upwards of 150,000 different sizc.s of iron Plates from 
I foot by 6 in. by J in, to 10 feet by 5 feet by x in. Wtn'ked out on the Eari.s of 
40 lbs. to the square foot of Iron of i inch in tbickness- By H. BuRLiNSON 
and W. H. Simpson. 4to,. half-bound -> ■ ■ ■ . -i:' * . '18 1 6;#, 

THE CONCISE INTEREST CALCULATOR. 

Containing Tables at i, xh 2, aj, 3, 3!^, 4, 4J, 4I, and $ pf*r cent. By A. M, 

Campbell, Author of The Concise Calendar.” Crown Svo, cloth. 

ljusi t ' ubluk & d , M4 2/6 


ORIENTAL MANUALS AND TEXT-BOOKS. 

NOTICE: — Messrs. Crosby Lockwood & Son will forward 
on application a New and Revised List of Text-books and 
Manuals for Students in Oriental Languages, many of whicb 
are used as Text-books for the Examinations for the Indian 
Civil Service and the Indian Staff Corps ; also as Class Books 
in Colleges and Schools in India. 
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agriculture, farming, 
GARDENING, ETC. 

FARMER’S AND 


' I.' ON TKB VARmTIHS, BRpOlNG, ; : 

ESARING. FATTENING AND MANAGE- 

economy and man- 

s'^SSiHG. RBA«N=. 

and Management of horses. 

BOOK IV. ON THE BREEDING, REARING, 
and Fatiening of sheep. 

BOOK V. ON THE BREEDING, REARING, 

and Fattening of Swine 

BTOK VI. ON THE DISEASES OF X-IVE 
STOCK. 


BOOK VII. ON THE BRHF.DING, REARING, 

S MANAGEMENT OF POULTRY 

BOOK VIII. ON Farm Offices and 
Implements of husbandry. 

BOOK IX. ON THE CULTURE AND MAN- 
AGEMENT OF GRASS Lands. 

RnnK X ON THE CULTIVATION AND 
APPLICATION OF GRASSES, PULSE AND 

BO^^XI. On MANURES 
APPLICATION TO GRASS LAND AND 

BTO^^XII. monthly CALENDARS OF 
FARMWORK. 


“ Dt. From is to be coneratubtfed on *!“ ®y=f^,^‘5S-je®„f*®h"countryf'’wo^ beU«e 
^ mos^omgnehensive 

tu«l f 1 „ ns an “'prilln“Si “"uinglllSd 

SS'L^a of »hich it' treats, is probably without an equal m 

tto or any Other country. ”--rA(! 

5T0CK: CATTLE, SHEEP, AND HORSES. 

Vol. ni,~~OUTUNES OF MODERN FARMING. By R. Scott 

•‘^ie*authofs gra^fShtesubjSff thorough, and his grouping of facts effective ... We 
commend this excellent treatise,”— Dispatch, 

■■ '.■SHEEP'': '' , ■ 

The History, Structure, Economy, and Diseases of. By W. C. Spooner. 
Fifth Edition, with Engravings, including Specimens of New andlmprc^ed 
Breeds. Crown 8vo, cloth . : ‘ • ' 

*• Tlie book is decidedly the best of the kind m our language, ^Scotsman. 

meat production I , , . 

A Manual for Producers, Distributors, and Consumers of Butchers MeaL 
By John Ewart. Crown 8vo, cloth 
“ A compact and handy volume.”— Af<rr*/ and Provision Trades Review, 
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MILK, CHEESE, AND BUTTER. 

A Practica! Handbook on their Properties and the Processes of their Prodac* 

tion. Including a Chapter on Cream and the Methods of its Separation from 
Milk. By John Oliver, late Principal of the Western Dairy Institute, 
Berkeley, With Coloured Plates and aoa lilustrations. Crown SvO| cloth.', 

t. A . 7/e 

, An ex.haustive and masterly production. ■ It may be cordially recommended to ai rtndeiits 
and j. petitioners of dairy science. "—iVsirrA British Agriculturist. 

' ji " ® this very comprehensive and carefnliy-wiitten book to dalry-laraew and 

KudenLs of dairying-. It is a distinct acquisition to the library of the agriculturist.”— 

iraXtUtm 

BRITISH DAIRYiNQ. 

,, A -Hand^' Volume on the Work of the Dairy-Farm. For the Use .of Technical 
tostmction Classes, Students in Agricultural Colleges and the Working Dairy* 
Farmer,, B.y .Prof, J, P. Sheldon. With Illustrations.' . Second Bditioa, 
Revised. Crown 8vo, cloth 2 /S 

ended as a useful t©att.-book -on dairy farming. *‘-^Airkuli»rml 
« . , , “^wably the best half-crown man.ual on dairy work that has yet been 'produced. 

^ MriHth A^ruMBurist. . . . 

,' , ''‘ftisthesoundestUttle work we have yet seen on the subject. ''—rAff Tfiiwr.. ' 

DAIRYi PIGS, AND POULTRY. 

Vol. IV, OUTLINES OF MODERN FARMING, By R. Scott Burn. 
Woodcuts, Crown 8vo, cloth 2/0 

“We c.-in testify to the clearnebs and intcUi^pbility uf the matter, which Sias been compiled 
from the best authunJ.ies.‘’~/.«;)«ijb« Revie-iv. 

THE ELEMENTS OF AGRICULTURAL GEOLOGY. 

A Scientific Aid to Practical Farming. By Primrose McConnell. Author of 
"Note-Book of Agricultural Facts and Figures." 8vo, cloth . Nit 21/0 
“On every page the work l>ears the impress of a miisterly knowledge of the subject dealt 
with, and we have nothing but unstinted praise to offer.”— 

PRACTICAL FARMING 

In relation Soils, Mrinures, and Crops, with a chapter on Homestead 
Construction, including a numlwr of plans and sections By Edmund T. 
Shepherd, Professional Associate of the Surveyors’ Institution. Demy 8vo, 
cloth. \Jusi publuked. Nei 4/S 

SOILS, MANURES, AND CROPS. 

Vol. L— OUTLINES OF MODERN FARMING. 

Woodcuts. Crown 8vo, cloth 


■By R.’ Scott B'URM.," 

. . 2/0 

FERTILISERS AND FEEDING STUFFS. 

Their Properties and Uses. A Handbook for the Practical Farmer. By 
Bernard Dyer, D.Sc. (Lond.). With the Text of the Fertilisers and Feeding 
Stuffs Act of 1893, The Regulations and Forms of the Board of Agriculture, 
and Notes, on the Act by ,A. J. David,, B.A., 'LL.M. „ Fourth Edition, .Revised*. 
Crown 8 VO, cloth . , . , . . . * . * * 1/0 

“This little book Is precisely what It professes to be— ‘A Handbook for the Pracdcal 
Farmer.' Dr. Dyer has done fanners good service in placing at their disposal so much useful 
Information in so mtelligible a form."— TArf Tinus, 

THE ROTHAMSTED EXPERIMENTS AND THEIR 

PRACTICAL LESS 0 N 5 FOR FARMERS. 

Part L Stock. Part IL Crops. By C, J. R. Tipper. Crown 8vo, cloth. 

3/6 

“We have no doubt that the book wW be welcomed by a large class of fanner* and others 
interested fa, agri;cult»iPB,*—.Sa»«i^ 

SYSTEMATIC SMALL FARMING. 

Or, The L«ssons of My Farm. Being an Introduction to Modern Farm 
Practice for Small Farmers. By R. ^orr Born, Author o-f " OutEilte d 
Modern Farming," &c. Crown 8vo, cloth, 6/0 

“This Is the completest book of its class we have seen, and owe which every amateur farmer 
will read with pleasure, and accept as a guide."— 
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the fields of Syllabus of the Science and 

A Text-Book of AgHCuteej^ Ad^ted Students. By Hogh 

ofTSdr Second Edition. Revised, wtth Addmon. 

..tZl i^irte 

Jxicb fi vaa and ..<;eful fund of a O )Vf I MH 

OUTLINES OF ^f^^ERN F Farming 

and tn 

and by'surcL^cdTa-^^^^ »Wch entitles hint to n.uch cred,..' 

FARM ENQINEERINQ^ The COMP^ ifpSy 5-ai 

teTeL“&a| 

jS s”o^?.'1n One“,“i pp®, half-bound, witl over 600 
"Written rrith ««t.t care. -« J,| jSSThult «SenK. 

draining and embanking r late Professor of Agriculture and 

College; Cirencester. With^| 

Illustrations. Crown 8vo, cloth 
.. A valnabte handbook to the eng''«r as wolUs to the s 1 

IRRIGATION AND WATER SUFFL^^^ 

^.."S^e^iltrcboro-f uf^.^’lS'^d^and Re^erv die. By Protessm 

FARM ROADS, and Waterways of the 

ir""lTVJn%1SorE-Lrs^^^ 

i^anu, c,.rtTT frown 8vo, cloth . • • - * 

.. A S“praS wor.«ch should be In the hands of every farmer.”-F«rwrr. 

Con-tmetion, with Rians and Estimates. ByPrg 
bu,.di;gsc;nafcr, to be vdthout this work.”- 

BARN IMPLEMENTS AND a 

Treating of the Application of Poweyo^h ^ Stockyard, 

of the various Machines Illustrations. Crown 

Dairy, &c. By Professor John Scott, witn 123 ^ ^ _ ^/Q , 

8vo, cloth 

FIELD implements AND MACm^ Excellence. their 
San^S, By SCOTT. With 138 Illustrmion^ 

Crown 8vo, cloth . a • • ‘ 

for Valuing and Reporting on Farms and Estates. By 1 rotessor j =t-o 
Crown 8vo, cloth 

outlines of farm management. 
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OUTLINES OF LANDED ESTATES MANAGEMENT. 

Treating of the Varieties of Lands, Methods of Farming, the Settlng-ont of 
h arms, &c. ; Roads, Fences, Gates, Irrigation, Drainage, ko. By R. S. Borm, 
Crown 8vo, cioih / , . , , 2/6 

tand » ‘Ho man»eemeAt d 

FARMING AND FARMING ECONOMY. 

Historical and Practical. Vol. 11.— OUTLINES OF MODERN FARMING. 
By R. Scott Burn. Crown 8vo, cloth 3?0 

UTILIZATION OF SEWAGE, IRRIGATION, &c. 

Vol. y.-OUTLINES OF MODERN FARMING. By R. Scott Burn. 

Woodcuts. Crown 8vo, cloth . 2^6 

information, which will recommend itself to ali mterested in 

NOTE-BOOK OF AORICULTURAL FACTS &. FIGURES 

FOR FARMERS AND FARM STUDENTS. 

By Primrose McConnell, B.Sc„ Fellow of the Highland and Agricultural 
Society, Author of “ Eiements of Farming.” Seventh Edition, Re-wntten, 
Revised, and greatly Enlarged, Fcap. 3vo, 480 pp., leather, gilt edges. 

[Ju$t PuMisItga. Met '.if IQ 

. .... S®^^®^'*^=-~SURVEYrNG AND I.HVELLtNG.- WEIGHTS AND MKASURES.-M ACHWEEY 

AND Buildings. — Labour. ~ operations, — draining. — hmbankimg. — geologscai- 
Mkmoranda. — Soils. ~ Manures. — cropping, — crops.— Rotations. — Whrds. — 
Feeding. -DAIRYING.-LIVE Stock, -Horses. -Cat'tle. - STmHP.-riGs.-FouLTRy,- 
Forestry,— horticulture.— Miscellaneous, 

'* No fanner, and certainly no agricultural student, ought to be without this fnuitum-tn-f^f^c 
manual of all suhiects connected with the farm."— AerrA Bntish A^ricuitv,rtst. 

” This little pocket book contains a large amount of useful infonnation upon all kinds of 
agricultural subjeas. Something of the kind has long been wanted."— .l/ar.* Lane Express. 

“The amount of Infonuatioa it contains Is. rno.st surprising ; the arrangement of tne malte« ts 
so methodical— although socoinf>rt!!ssed— as to IxeintelUgllde to i-veryone who takes a glance tbtougfe 
Its pages. They teem with information."— /arm flwrf /fowitr. 

TABLE5 and MEMORANDA for FARMERS, ORA^IERS, 

AGRICULTURAL 5TUDENT5, SURVEYORS, LAND AGENTS. 

' AUCTIONEERS, &c. . ■ ■ ■ 

With a New System of Farm Book-keeping. By Sidney Francis. Fifth 
Edition. 272 pp., waistcoat-pocket size, limp leather . . . . 1/0 

“ Weighing less than i or., and occupying no more space than a match-lsix, it contains a mass 
of facts and calculations which has never before, in such handy form, been obtainable. Every 
operation on the farm is dealt with. The work may be taken as thoroughly accurate, the whole 
the tables having been revised by Dr. Freara. We cordially recommend it.’’— IVeekly 
Messen^et. . ' 

THE HAY AND STRAW MEASURER: 

New Tables for the Use of Auctioneers, Valuers, Farmers, Hay and Straw 
Dealers, &c., forming a complete Calculator and Ready Reckoner. By 

John Steele, Crown 8vo, cloth 2/0 

‘‘A most useful handbook. It sliould be in every professional office where agricultural 
vahiationfi zre conducted,' ^/.arm/ PecerA. 

READY RECKONER FOR ADMEASUREMENT OF LAND. 

By A. Arman. Revised and extended by C. Norris» Surveyor. Fifth. 
Edition. Crown Hvo, cloth 2/0 

“ A \ery useful book to all who have land to measure .*— /.aMt Express. 

“ Should be in the hands of all persons having any connection with land/'— /«>.% Farm, 

READY reckoner FOR MILLERS, CORN MER- 

CHANTS, 

And Farmers. Second Edition, revised, with a Price List of Modern Flour 
Mill Machinery. By W. S. Huttoh, C.E. Crown 8vo, cloth . , 2/0 

“Will prove an indispensable imde mecnm. Notit?*^ has been spared to make the book 
complete and perfectly adapted to its special insrpose,’*— 
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book-keeping for farmers and estate 

WOODMAN’S YEARLY FARM ACCOUNT BOOK. 

Accountant. Scconajd.uo. 
..S"— ;or WU.^ ta™ ~ -d accun.tet,.--..^/<-<. 

THP horticultural NOTE-BOOK. . o ^ . 

of P-ctka. Rnl«^ «e 

Gardeners, Nur.s«yn«n, and others interestea m row^,^ ^ 

Culture, or in the Laytng-om^^d^ M Hampshire County Council 

nStural sch®> With numerous I«“^ttations.^^ Fc^Jvo.^doth.^,^^ 

!vi A OK'PT ANO KITCHEN GAROHNINO. 

A PI AIN GUIDE TO GOOD GARDENING ; 

.SI 

..a«;'^tdb;o.^a;.don;.on; W-ty-onuu asapmcttcalgutde. The praef^. 

directions are elcenmt."—4/A^««>«»*. 

By SaMOEi. Woon. Crown 8vo,cteth . .^^^_^^^ 

«A good book, cofitalnmg a great deal of valuaWe teacmnK 

^^"^rtnOTer^Krtfel^and Vegetables or Small Gardens. By E. Hobda| 
.. p'.°l ” fnlmS* as to the cultivation of smail gardens."-y«tt«<t«. 

®^‘l“uedby‘l^HS5rau.K. Fourth Edition. Crown Bvo, cloth 1 /6 
“ A^sintnitariy complete conectiou of the principal receipts needed by gardeners. Fowarr. 

MULTUM-IN-PARVO GARDENING; . ^ 

, Gardening,^&r Siath Edition, Crown 8vo, sewed . . - I/O 

THE LADIES’ MULTUM-IN-PARVO FLOWER GARDEN, 

And Amateur's Complete Guide. By S. Wood. Crown 8vo, cloth . 3/6 
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FRUIT TREES, 

The Scientific and Profitable Culture of. From the French of M. Du 
Breuil. Fifth Edition, carefully Revised by George Glenny, With 187 


Woodcuts. Crown 8vo, cloth 3/6 

“The book teaches how to prune and tram fruit trees to perfection,”-— 

ART OF QRAFTINQ AND BUDDINO. 

By Charles Baltet. With Illustrations. Crown 8vo, cloth , . 2/6 

“ The one standard work on this subject.”— 


TREE PRUNER: 

Being a Practical Manual on the Pruning of Fruit Trees, including also 
their Training and Renovation, also treating of the Pruning of Shrubs, 
Climbers, and Flowering Plants. With numerous Illustrations. By 
Samuel Wood, Author of “ Good Gardening,” &c. Crown 8vo, cloth 1 /© 
“ A useful book, written by one who has had great experience.” — Mark Lane Express, 

TREE PLANTER AND PLANT PROPAGATOR: 

With numerous Illustrations of Grafting, Layering, Budding, Implements, 
Houses, Pits, &c. By S. Wood. Crown Svo, cloth .... 2/0 

“Sound in its teaching and \'ery comprehensive in its .aim. It is a good —Gardeners* 

Magazine. 

The above Ttuo P^'o/s m One, hatuhomely half bound, eniitled “The Tree 
Planter, Propagator and Prunek.” By Samuel Wood. Price 3/6- 

THE CULTIVATION AND PREPARATION OF PARA 

RUBBER. 

By W. H. Johnson, F.L.S., F.R.H.S. Svo cloth . . .Net 7/6 

For Summary of Contents, see page 45, 

POTATOES: HOW TO GROW AND SHOW THEM. 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown Svo ... , . • . . . 2/0 

BEES FOR PLEASURE AND PROFIT. 

A Guide to the Manipulation of Bees, the Production of Honey, and the 
General Management of the Apiary. By G. Gordon Samson. With 
numerous I liu.strations. Crown Svo, wrapper 1iO 


AUCTIONEERING, VALUING, LAND 
SURVEYING, ESTATE AGENCY, ETC. 


INWOOD’S TABLES FOR PURCHASING ESTATES 

AND FOR THE VALUATION OP PROPERTIES, 

Including Advowsons, Assurance Policies, Copyholds, Deferred Annuities, 
Freeholds, Ground Rents, Immediate Annuities, leaseholds, Life Interests, 
Mortgages, Perpetuities, Renewals of Leases, Reversions, Sinking Fuads, 
&c., &c. 28th Edition, Revised and Extended by William Schooling, 
F.R.A.S., with Logarithms of Natural Numbers and Thom an 's Logarithmic 
Intere.st and Annuity Tables. 366 pp., Demy 8vo, cloth . . Net 8/0 

“ Those interested in the purchase and sale of ©Mates, and to the efiusfcwiewt of compwtsatitoi 
cases, as well as in transactions in annuities, life insurances, Sec., wiU find tlte present edition of 
eminent stt\\cc."—Bn}>ineeriHg. _ , . . , . , , ^ . 

“This valuable book has been considerably enlarged and improved by the labours of 
Mr, Schooling, and is now very complete indeed.**— , . 

“ Altogether this edition will prove of extreme value to many classes of professional men in 
having them many long and tedious caiculations,*— ArwjrfSiir'jp' Resdem, 
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AGRICULTURAL SURVEYOR AND ESTATE AGENT'S 

HANDBOOK. 


Of Practical Rules, Formulas, Tables, and Data. A Comprehensive Manual 
for the Use of Surveyors, Agents, Landowners, and others interested in the 
Equipment, the Management, or the Valuation of Landed Estates. By 
Tom Bright, Agricultural Surveyor and Valuer, Author of “ The Agri- 
cultural Valuer’s Assistant,” &c. With Illustrations. Fcap. Svo, Leather. 

Mei 7ie 

“ An exceedingly useful book, the contents of which are admirably chosen. The classes for 
whom the work Ls intended will find it convenient to have this comprehensive handbook accessible 
for reference.*— /.ivc jfoMjrwaf. 

“ It is a singularly compact and weU infonned compendium of the facts and figures likely to 
be required in estate work, and is certain to prove of much service to those to whom it is 
addressed.”— 

AUCTIONEERS: THEIR DUTIES AND LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised Demy Svo, cloth . 12/8 

The work ts one of geretral excellent character and gives much information in a com- 
pendious and satisfactory form." — Builder, 

“May be recommended as giving a great deal of information on the law relating to 
auctioneecs. in a very readable form/'— Lew youmal. 


THE APPRAISER, AUCTIONEER, BROKER, HOUSE 

AND ESTATE AOBNT AND VALUER’S POCKET ASSISTANT. 

For the Valuation for Purchase, Sale, or Renewal of I.<ea.ses, Annuities, and 
Reversions, and of Property generally ; with Prices for Inventories, &c. By 
John Wheeler, Valuer, iScc. Re-written and greatly Extended by C. Norris. 
Seventh Edition Royal 32100, cloth . . . • . . 6/0 

“A neat and concise book of reference, containing an admirable and clearly-arranged list of 
prices for inventories, and a very practical guide to determine the value of furniture, &c, "—Standard. 

“Contains ."r large quantity of varied and useful jnfurniation as to the valuation for purchase, 
S!iie, or renewal of leases, annuities and reversions, and of property generally, with prices for 
inventories, and a guide to detennine the value of interior fittings and other etfects. Builder. 

the agricultural VALUER’5 ASSISTANT* 

A Practical Handbook on the Valuation of Landed Estates; including 
Example of a Demiled Report on Management and Re.alisation ; Forms of 
Vaiuation.s of Tenant Right ; Lists of Local Agricultural Customs ; Scales of 
Compen-sation under the Agricultural HoIding.s Act, and a Brief Treatise on 
Compensation under the Lands Clauses Acts. &c. By Tom Bright, Agricul- 
tural Valuer. Author of “The Agricultural Surveyor and Estate Agent’s 
Handbook.” Fourth Edition, Revised, with Appendix containing a Digest of 
the Agricultural Holdings Acts, 1883— iqoo. Crown Svo, cloth . JVei 6/0 

“ Full of tables and examples in connection with the valuation of tenant-right, estate.^, labour, 
contents and weights of timber, and farm produce of all kinds." — Arricuiturai Gazette. 

“ An eminently practical handbook, full of practical tables and data of undoubted interest and 
value to surveyors and auctioneers in preparing valuations of all kinds."— Farmer. 

POLE plantations AND UNDERWOODS. 

A Practical Handbook on Estimating tne Cost of Forming, Renovating, 
Improving, and Grubbing Plantations and Underwood.s, their Valuation for 
Purposes of Transfer, Rental, Sale or Assessment. By Tom Bright. Crown 
Svo, cloth . . , ■ , ■ . ....... . . . 3/6 

“ To valuers, foresters and agents it will be a welcome aid."— North British A i:;;ric.ulturist 
“ Well calculated to assist the valuer in the discharge of his duties, and of mHloubt'*o interest 
and use both to surveyors and auctioneers in preparing valuations of all kinds."— Jieraid.; 

THE LAND IMPROVER’S POCKET-BOOK. 

Comprising Formulas, Tables, and Memoranda required in any Computation 
• relating to the Permanent Inmrovement of Landed Property. By j ohn Ewart, 
Surveyor. Second Edition Revised. Royal 321110, oblong, leather 4/0 
A compendioiLS and handy little volume.”— 
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THE LAND VALUER’S BEST ASSISTANT. 

Being Tables on a very much Improved Plan, for Calcnlating the Value of 

estates. Witb Tables for reducing Sccwtch, and Provincial Customary 
Acres to Statute Measure, &c. By R. Housoh, C.E. New Editian. 

Koyai 32 mo, leather, elastic band 4-'0 

" Of incalculable value to the country gentleman and professional man,’'— yournai, 

THE LAND VALUER’S COMPLETE POCKET-BOOK. 

Being the above Two Works bound together. Leather . , . 7 /Q 


MATHEMATICS, ARITHMETIC, ETC. 


.TREATISE ON MATHEMATICS, 

As applied to the Comtructive Arts. By Francis Campik, C.E., &c. 
Third Edition. Crown 8vo, cloth 3/0 

“Should be in the hands of every one connected with building cos i struct ion, 

Reporter. 

SLIDE RULE, AND HOW TO USE IT. 

Containing full, easy, and simple Instructions to perform all Business Cal- 
culations with unexampled rapidity and accuracy. By Charles I-Ioake, 
C.E. With a Slide Rule, in tuck of cover. Eighth Edition, Cr. 8vo 2/6 

MATHEMATICAL TABLES, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 
prefixed a Treatise on Logarithms. By H. Law, C.E. Together with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor 
J. R. Young. New Edition. Crown 8vo, cloth .... 4./0 

LOGARITHMS. 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical 
Calculations. By FIenrv Law, C.E. Revised Edition. (Forming part of 
the above work.) Crown Svo, cloth 3/0 

EUCLID, 

The Elements of; with many Additional Propositions and Explanatory 
Notes ; to w'hich is prefixed an Introductory Essay on Logic. By Henry 

Law, C.E, Crown Svo, cloth 2/6 

Sold also separately, viz. 

EUCLID. The First Three Books. By Henry Law, C.E. Crown 8vo, 
cloth , ■. .■ 'T/0 '■ 

EUCLID, Books 4, 5, 6 ii, 12. By Henry Law, C.E. Crown Svo, cioih 

1/6 

THEORY OF COMPOUND INTEREST AND ANNUITIES, 

With Tables of Logarithms for the more Difficult Computations of Interest, 
Discount, Annuities, &c.. in all their Applications and Uses for Mexcantile 
and State Purposes. By Fedor Thoman, of the SociHe Credit Mobilkr, 
Paris. Fourth Edition. Crown Svo, cloth 4/0 

"A very powerful work, and the author has a very remarkable coiruaiand of his subject.”— 
Professor A. DE MORGAN. “We recommend it to twe notice of actoaries and accountant:*”— 
Atkencsnm. 

ARITHMETIC, 

Rudimentary, for the Use of Schools and Self-Instruction. By James 
FIaddon, M.A. Revised by Abraham Arman. Crown 8vo, cloth . 1/6 
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ARITHMETIC, 

A Rudimentary Treatise on : with Ml Explanations of its Theoretical Prin- 
ciples, and numeroxis Examples for Practice, For the use of Schools and 
for Self-Instruction. By J. R. Young, late Professor of Mathematics in 
Belfast College. Fourteenth Edition. Crown 8vo, cloth . . .1/6 


KEY TO THE ABOVE. 

By J. R. Young. Crown 8vo, cloth. 


. 1/6 


EQUATIONAL ARITHMETIC, 

Applied to Questions of Interest, Annuities, Life Assurance, and General 
Commerce: with various Tables by which all calculations may be greatly 
facilitated. By W. Hipsley. Crown 8 vo, cloth 1/6 

COMMERCIAL BOOK-KEEPING. 

With Commercial Phrase? and Forms in English, French, Italian, and 
German. By James Haddon, M.A., formerly Mathematical Master, King’s 
College School Crown 8 vo, cloth 1/6 

ALGEBRA, 

The Elements of. By James Haddon, M.A., formerly Mathematical 
Master of King’s College School. With Appendix, containing Miscellaneous 
Investigations, and a collection of Problems. Crown 8 vo, cloth . Q.IO 

KEY AND COMPANION TO THE ABOVE. 

An extensive repository of Solved Examples and Problems in Illustration 
of the various Expedients necessary in Algebraical Operations, By J. R. 
Young. Crown 8vo, cloth . . . . . . . . .1/6 

DESCRIPTIVE GEOMETRY, 

An elementary Treatise on ; with a Theory of Shadows and of Perspective 
extracted from the French of G. Monge, To which is added a Description 
of the Principles and Practice of Isometrical Projection. By J. F. Heather, 
M.A. With 14 Plates. Crown 8 vo, cloth 2/0 

PRACTICAL PLANE GEOMETRY: 

Giving the Simplest Modes of Constructing Figures conttiined in one Plane 
and Geometrical Construction of the Ground, By J. F. Heather, M.A. 
Crown 8 vo, cloth . . . . , . ... . . 2/0 

“ The author is well-ktiown as an experienced professor, and the voluine contains as complete 

a collection of problems as is likely to be required in ordinary practice,"~,‘iyr/i: 2 ^i.vA 

ANALYTICAL GEOMETRY AND CONIC 5ECTI0N5. 

By J. Hann. Enlarged by Professor J. R. Young. Crown 8 vo, cloth 2/0 
“ The author’s style is exceedhiirly clear and simple, and_ th_e_ book is well adapted for the 
Ijegfinner and tliose who may be obliged to have recourse to self. tuition.” — E~fV^imer, 

PLANE TRIGONOMETRY, 

The Elements of. By James Hann, M.A. Seventh Edition. Cr. 8 vo. 1/6 

SPHERICAL TRIGONOMETRY, 

The Elements of. By James Hann. Revised by Charles H. Dowling, 

C.E. Crown 8 vo, cloth .1/0 

Or with *^The Elements 0 / Plane Trigonometry," in One Vol. Crown 
8 vo, cloth . . . . ' 2/6 

DIFFERENTIAL CALCULUS, 

^ Elements of the. By W. S. B, Woolhouse. Crown 8vo, cloth . 1/6 

INTEGRAL CALCULUS. 

By Hom|rsham Cox, B.A. Crown 8 vo, cloth .... 


1/6 
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MATHEMATICAL INSTRUMENTS, 

A Treatise on ; Their Construction, Adjustment, Testing, and Use concisely 
explained. By ]. F. Heather, M.A., of the Royal Military Academy, 
\\oo« wich. Fifteenth Edition, Revised with Additions, by A. T, Walmis- 
M.Inst.C.E,, Fellow of the Surveyors’ Institution. Original Edition in 

One VoL, illustrated. Crown 8vo, cloth 2/0 

In oniermg be carejul io s«y Original Edition^' to distinguish it frcm the 
Enlarged Edition in Three Voh, (see below). 

DRAWING AND MEASURING INSTRUMENTS. 

Including--!. Instruments employed in Geometrical and Mechanical Draw- 
ing, and in the Construction, Copying, and Measurement of Maps and 
Plans. II. Instruments used tor the purposes of Accurate Measurement, 
and for Arithmetical Computations. By J, F. Heather, M.A. Cr. 8vo 1 /6 

OPTICAL INSTRUMENTS. 

Including (more especially) Telescopes, Microscopes, and Apparatus for 
producing copies of Maps and Plans by Photograpny. By J. F. Heathek, 
M.A. Illustrated. Crown 8vo, cloth . . . . . . -1/6 

SURVEVINQ AND ASTRONOMICAL INSTRUMENTS. 

Including— L Instruments used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments erripioyed in Astronomical Obser- 
vations. By j. F. Heather, M.A. Illustrated, Crown 8vo, cloth . 1/0 
I he above Three Volumes jorm an Enlargement of the Author's anginal u-ork 
Muthemaiicai Instruments," price 2/0 

MATHEMATICAL INSTRUMENTS: 

Their Construction, Adjustment, Testing and Use. Comprising Drawing, 
Measuring, Optical, Surveying, and Astronomical Instruments. By J. F. 
Heather, M.A. Enlarged Edition, for the most part re-written. Three 
Parts as above. Crown 8vo, cloth . 4/6 

“ An exiiaustivc trentise, belonging tn tlie well known "VVeale’!:, Series- Mr, Heather’sexjweri- 
ence well qualifies hiai for the task he lias so ably fulliilecl.”— attd Bmi/itug Ttmes. 


STATICS AND DYNAMICS, 

The Principles and Practice of ; embracing also a clear development of 
Hydrostatics, Hydrodynamics, and Central Forces. By T. Baker, C.E. 
Fourth Edition. Crown 8vo, cloth -1/6 
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LAW AND MISCELLANEOUS. 


S 3 VPIJY MAN’S OWN LAWYER* 

Trades Marks Act, 1905. Ratld^^y ^ ^005 ; Prevention of 

THF RIGHTS AND WRONGS OF INDIVIDUALS 

THE RIGrtia JKi'iXJ TRADE MARKS 


Landlord and tenant 
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